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SUMMARY
P ro b le m s  o f  c a p i t a l  in v e s tm e n t  on West S c o t la n d  d a i r y  fa rm s  e r e  
exam ined i n  t h i s  s t u d y .  The need t o  i n c r e a s e  t h e  i n p u t  o f  t e n a n t s  
c a p i t a l  t o  a t t a i n  an optimum a l l o c a t i o n  o f  c a p i t a l  and t h e  m ethods 
o f  so d o in g ,  a r e  c o n s i d e r e d .
E c o n o m etr ic  m o d e ls ,  r e g r e s s i o n  a n a l y s i s ,  and a  f a rm e r  s u rv e y  were 
used  t o  e s t a b l i s h  t h e  c a p i t a l  s i t u a t i o n  o f  d a i r y  f a r m e r s  i n  1969-71 
w ith  r e s p e c t  t o  t h e  e x i s t i n g  a l l o c a t i o n  and s o u r c e s  o f  c a p i t a l ,  t h e  
r e l a t i o n s h i p  betw een c a p i t a l  and o u t p u t ,  and t h e  a t t i t u d e  t o  
i n v e s t m e n t .
The s tu d y  i n d i c a t e d  t h a t  n e t  c a p i t a l  f o rm a t io n  i n  t h e  o r d e r  o f  £3400 
and £8800 was r e q u i r e d  t o  o p t im i s e  t h e  a v e ra g e  owner o c c u p i e r ' s  and 
t e n a n t ' s  i n p u t  o f  t e n a n t s  c a p i t a l .  P o t e n t i a l  s o u rc e s ,  o f  c a s h  t o  meet 
t h i s  c a s h  r e q u i r e m e n t  were farm  incom e, i n c r e a s e d  b o r ro w in g ,  and 
Government a s s i s t a n c e .  The c o n t r i b u t i o n  o f ,  and c o n s t r a i n t s  on, 
t h e s e  s o u r c e s  o f  fu n d s  were c o n s id e r e d  i n  d e t a i l .  T h is  a n a l y s i s  
was a id e d  by th o  f a rm e r  a t t i t u d e  s u r v e y .
I t  was c o n c lu d e d  t h a t  many f a r m e r s  e x p e r i e n c e  d i f f i c u l t y  i n  o p t im i s i n g  
t h e i r  t e n a n t s  c a p i t a l  i n p u t  due t o  t h e i r  low  incom e p o s i t i o n  and t h e  
e x i s t e n c e  o f  a  c a p i t a l  f o r m a t io n  v e r s u s  c o n su m p tio n  c y c l e .  Government 
a s s i s t a n c e  i s  p r o b a b ly  requircjd i f  t h e  e f f i c i e n c y  o f  c a p i t a l  dep loym en t 
on West S c o t la n d  d a i r y  fa rm s  i c  t o  bo im p ro v e d .
CHAPTER I
INTRODUCTION
1 , 1 .  The C a p i t a l  P roblem  and  Aima o f  t h e  S tudy
D u rin g  t h e  l a s t  t h r e e  d e c a d e s  t h e  U n i ted  Kingdom a g r i c u l t u r a l  
i n d u s t r y  h a s  been e x h o r t e d  by s u c c e s s i v e  G overnm ents  t o  i n c r e a s e  
p r o d u c t i o n  a n d / o r  i n c r e a s o  e f f i c i e n c y  th ro u g h  re d u c e d  c o s t s  o f  
p r o d u c t i o n .  In d e e d ,  t h e  c u r r e n t  s i t u a t i o n  ( S p r in g  1975) i s  such  
t h a t  t h e  Government w ish  t o  c o n t i n u e  t o  e m p h a s ise  t h e  need  f o r  
e x p a n s io n  and c a p i t a l  i n v e s t m e n t  i n  a g r i c u l t u r e ^ ^ ) .  The 
i n d i v i d u a l  f a r m e r  f a c e d  w i th  an e x p a n s io n a ry  s i t u a t i o n  h a s  been 
e n c o u ra g e d ,  t h ro u g h  t h e  a v a i l a b i l i t y  o f  c a p i t a l  g r a n t s ,  t o  s e e  
i n c r e a s e d  c a p i t a l  i n t e n s i t y  a s  t h e  means o f  a c h i e v in g  t h e  r e q u i r e d  
e x p a n s io n .
The d e c l a r e d  o b j e c t i v e s  o f  Government a g r i c u l t u r a l  p o l i c y  c r e a t e  
an econom ic  p ro b le m  a t  b o th  t h e  macro and m ic ro  l e v e l s  o f  t h e  
a g r i c u l t u r a l  i n d u s t r y  -
The macro econom ic  p rob lem  h a s  two main c o m p o n e n ts .  F i r s t l y ,  what 
amount o f  t h e  n a t i o n ' s  s c a r c e  c a p i t a l  r e s o u r c e s  s h o u ld  be d e v o te d  
t o  t h e  a g r i c u l t u r a l  i n d u s t r y ?  C u r r e n t l y ,  t h i s  b a la n c e  i s  s t r o n g l y  
i n f l u e n c e d  by t h e  r e l a t i v e  c o s t  of im p o r te d  food  t o  home p ro d u ce d  
fo o d ;  t h e  b a l a n c e  h a s  r e c e n t l y  moved more i n  f a v o u r  o f  home
( 2 )a g r i c u l t u r e  t h a n  i n  1969 -71  ( t h e  p e r i o d  o f  t h e  p r e s e n t  s t u d y ) .  
S e c o n d ly ,  how i s  i t  b e s t  t o  a c h ie v e  t h e  d e s i r e d  r e s u l t  w i th  t h e  
r e s o u r c e s  a v a i l a b l e ?  T h is  l a t t e r  p rob lem  e n t a i l s  d e te r m i n in g  
which s e c t o r s  o f  a g r i c u l t u r e  a r e  t o  be f a v o u r e d  and t h e  p o l i c y  
i n s t r u m e n t s  t o  a d o p t .  D a i r y in g  h a s  been s i n g l e d  o u t  i n  1975
(3 )a s  one o f  t h e  main a r e a s  f o r  e x p a n s io n  and c a p i t a l  i n v e s t m e n t '  , 
t h u s  t h e  s tu d y  o f  c a p i t a l  i n v e s t m e n t  on West S c o t l a n d  d a i r y  fa rm s  
i s  r e l e v a n t  t o  t h e  renew ed e m p h a s is  on d a i r y  farm  p r o d u c t i o n  and 
i n v e s t m e n t .  T h i s  s tu d y  i n d i c a t e s  t h a t  t h e  e x i s t i n g  more 
I n t e n s i v e l y  c a p i t a l i s e d  fa rm s  p r o v id e d  a  h i g h e r  r e t u r n  on c a p i t a l  
i n v e s t e d  and t h i s  s u g g e s t s  t h a t  Government m e a s u re s  t o  im prove  
t h e  e f f i c i e n c y  o f  p r o d u c t i o n  from  d a i r y  fa rm s  s h o u ld  be s p e c i f i c  i n  
t h e i r  o p e r a t i o n .
( ^ T o o d  from  our  Own R e s o u r c e s  W hite P a p e r  Cmnd. 6020 HMSO,
A p r i l  1975, p a r a ,  56 p .  17
( 2 ) l b i d . ,  p a r a ,  24 p ,  7 
( ^ ) l b i d . . p a r a ,  47  p . 14
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The m ic ro -e c o n o m ic  p rob lem  f a c e d  by t h e  a v e ra g e  d a i r y  f a r m e r  i n  
1969-71  was t h e  d i f f i c u l t y  in v o lv e d  i n  o b t a i n i n g  c a p i t a l  and 
s e r v i c i n g  l o a n s .  T h i s  d i f f i c u l t y  i n  s e r v i c i n g  l o a n s  a r o s e  from 
i n s u f f i c i e n t  c a s h  flow * R e c e n t ly  farm  c a sh  f lo w s  have  been  a g g r a v a te d  
by an i n c r e a s e  i n  c a p i t a l  v a l u e s  and i n t e r e s t  r a t e s  on b o rrow ed  c a p i t a l .  
To s o lv e  t h e  c a s h  f lo w  p ro b le m , i n c r e a s e d  l e v e l s  o f  f u n d in g  a r e  
r e q u i r e d  u n t i l  t h e  a d d i t i o n a l  o u t p u t  from  c a p i t a l  i n v e s t m e n t  f lo w s  
i n t o  t h e  b u s i n e s s .  I n  t h e  p e r i o d  s u b s e q u e n t  t o  t h a t  s t u d i e d ,  d a i r y  
fa rm in g  h a s  been s u b j e c t  t o  r i s i n g  c o s t s  b u t  t h e s e  have  been  l a r g e l y  
o f f s e t  by an i n c r e a s e  i n  t h e  v a lu e  o f  o u t p u t .  The y e a r  1973 was 
" v e ry  good" f o r  t h e  d a i r y  f a r m e r  a s  h ig h  c a t t l e  p r i c e s  i n f l a t e d  
t h e  v a lu e  o f  t h e  o u tp u t  and t h e  f u l l  e f f e c t  o f  c o s t  i n c r e a s e s ,  
e s p e c i a l l y  t h o s e  o f  f e e d s  and  f e r t i l i s e r s ,  was n o t  b e in g  f e l t  a t  
t h a t  t im e .  The f i r s t  h a l f  o f  1974 was c h a r a c t e r i s e d  by v e ry  r a p i d  
e s c a l a t i o n  o f  f e e d ,  f e r t i l i s e r  and  f u e l  c o s t s ,  c o i n c i d i n g  w i th  
f a l l i n g  p r i c e s  f o r  c a t t l e  s a l e s .  C u r r e n t l y ,  f e e d  p r i c e s  a r e  
showing a  d o w n - tu rn  b u t  n o t  b e f o r e  an a d v e r s e  e f f e c t  h a s  been  f e l t  
on farm  in co m e s  i n  1 9 7 4 -7 5 ,  A lthough  t h e  c i r c u m s t a n c e s  may be 
ch an g ed ,  i t  i s  c o n s id e r e d  t h a t  t h e  p ro b le m s  f a c i n g  d a i r y  f a r m e r s  
i n  1969 -7 1 ,  and  t h e  m ethods  o f  exam in ing  t h o s e  p ro b le m s ,  a r e  s t i l l  
r e l e v a n t  a t  t h o  p r e s e n t  t i m e .  Based on t h e  f i n d i n g s  f o r  West 
S c o t l a n d  d a i r y  f a r m e r s  i n  1 9 6 9 -7 1 ,  t h e  s u c c e s s  o f  t h e  Government 
p l a n  t o  expand m ilk  p r o d u c t i o n  th ro u g h  i n c r e a s e d  c a p i t a l  i n t e n s i t y  
f i n a n c e d  from  w i t h i n  t h e  i n d u s t r y  i t s e l f  must h in g e  on t h e  c r e a t i o n  
o f  " r e a s o n a b l e  p r o f i t a b i l i t y " ^ ^ )  a s ,  u n d e r  t h e  e x i s t i n g  c o n d i t i o n s ,  
t h e  c a p a c i t y  o f  t h e  i n d u s t r y  t o  s e l f - f i n a n c e  t h e  r e q u i r e d  i n v e s tm e n t  
must be q u e s t i o n e d .
The main aim o f  t h o  s tu d y  can  now be s t a t e d  a s  an e x a m in a t io n  o f  
t h e  r o l e  o f  c a p i t a l  w i t h i n  t h e  d a i r y  f a rm in g  i n d u s t r y  o f  West 
S c o t la n d  i n  o r d e r  t o  f o r m u l a t e  a  means w hereby d a i r y  f a r m e r s  can 
o p e r a t e  more e f f e c t i v e l y  w i t h i n  t h e  c o n s t r a i n t s  im posed  by 
Governm ent, m a n a g e r i a l  a b i l i t y  end t h e  p h y s i c a l / f i n a n c i a l  f a rm in g  
s i t u a t i o n ,
( ^ ^ I b i d , , p a r a ,  52 p ,  16 " g iv e n  r e a s o n a b l e  p r o f i t a b i l i t y ,  i t  
s h o u ld  be w i t h i n  th o  i n d u s t r y ' s  c a p a c i t y  t o  f i n a n c e  
t h i s , "
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At t h e  l e v e l  o f  t h e  i n d i v i d u a l  f a r m e r ,  t h e  s o l u t i o n  t o  an i n a d e q u a te  
income i s  o f t e n  t o  i n c r e a s e  h i s  volume o f  p r o d u c t i o n .  In  most c a s e s ,  
t h e  d e s i r e d  i n c r e a s e  i n  p r o d u c t i o n  can  be a c h ie v e d  o n ly  th r o u g h  an 
i n c r e a s e  i n  c a p i t a l  i n t e n s i t y .  The p r o v i s i o n  o f  c a p i t a l  r e s o u r c e s  
t h e r e f o r e  assum es m a jo r  im p o r ta n c e  t o  t h e  a v e ra g e  d a i r y  f a r m e r  i n  
West S c o t l a n d ,  A f a r m e r ' s  c a p a c i t y  t o  f i n a n c e  new c a p i t a l  
d e v e lo p m en ts  d ep e n d s  i n i t i a l l y  on t h e  c r e d i t  w o r t h in e s s  o f  h i s  
b u s i n e s s  and on h i s  e x i s t i n g  incom e, w hich i s  i m p o r ta n t  b o th  t o  
s e r v i c e  new l o a n s  and a s  a s o u r c e  o f  s a v in g  f o r  i n v e s t m e n t .  One 
o f  t h e  p r im a ry  t a s k s  o f  t h e  s t u d y ,  t h e r e f o r e ,  was t o  e s t i m a t e  t h e  
c a p i t a l  s t r u c t u r e  o f  d a i r y  fa rm in g  i n  West S c o t l a n d ,  on which 
s e c u r i t y  f o r  any f u r t h e r  l o a n s  f o r  e x p a n s io n  would be b a s e d .  When 
t h e  e x i s t i n g  c a p i t a l  s t r u c t u r e  and farm  o u tp u t  a r e  known, i t  i s  
a l s o  p o s s i b l e  t o  d e te r m in e  t h e  r e l a t i o n s h i p  betw een  c a p i t a l  and 
o u t p u t ,  t h e r e b y  e n a b l i n g  an a s s e s s m e n t  o f  t h e  adequacy  o f  t h e  
r e t u r n  on c a p i t a l .  The e f f e c t i v e  u se  o f  c a p i t a l  r e s o u r c e s  i s  
de p e n d en t  on t h e  optimum a l l o c a t i o n  o f  c a p i t a l .  I t  was f e l t  i m p o r t a n t ,  
t h e r e f o r e ,  t o  e s t i m a t e  t h e  optimum i n p u t  o f  t e n a n t s  c a p i t a l  f o r  t h e  
a v e ra g e  d a i r y  f a r m e r .  When t h i s  optimum l e v e l  o f  c a p i t a l  was 
a s c e r t a i n e d ,  i t  was p o s s i b l e  t o  i n d i c a t e  t h a t  t h e  a v e ra g e  d a i r y  
f a rm e r  i n  West S c o t l a n d  was n o t  o p e r a t i n g  a t  t h e  optimum c a p i t a l  
i n p u t ;  i n  f a c t ,  he was u n d e r - c a p i t a l i s e d ,  In  view o f  t h e  u n d e r ­
c a p i t a l i s a t i o n  which e x i s t e d ,  a  m a jo r  a r e a  of  i n v e s t i g a t i o n  o f  t h e  
s tu d y  was an a s s e s s m e n t  o f  t h e  s o u r c e s  o f  c a p i t a l  a v a i l a b l e  t o  
t h e  d a i r y  f a r m e r ,  and w h e th e r  o r  n o t  t h e  a v e ra g e  f a r m e r  was a b l e  
t o  s e l f - f i n a n c e ,  o r  bo rrow , a d e q u a te  fu n d s  t o  move t o  an optimum 
c a p i t a l  i n p u t  p o s i t i o n ,  A c a p i t a l  f o rm a t io n  v e r s u s  c o n su m p tio n  
c y c l e  can  be s e e n  t o  e x i s t  on many West S c o t l a n d  d a i r y  f a r m s ,  from  
which i t  would be d i f f i c u l t  f o r  t h e  f a r m e r s  in v o lv e d  t o  " b r e a k  
f r e e " .  The e x i s t i n g  m ea su res  o f  Government a s s i s t a n c e  -  i n  t h e  
form o f  c a p i t a l  g r a n t s  -  t o  such  f a r m e r s  a r e  exam ined , and t h e  
f u t u r e  r o l e  o f  t h e  Government i n  t h e  p r o v i s i o n  o f  c a p i t a l  i s  
c o n s i d e r e d .  S in c e  d e c i s i o n s  t o  i n v e s t  a r e  d e p e n d e n t  on t h e  
p h i lo s o p h y  o f  t h e  f a r m e r  to w a rd s  c a p i t a l  f o r m a t i o n ,  an a t t i t u d e  
su rv e y  was c o n d u c te d  w hich  c a s t  do u b t  on w h e th e r  many f a r m e r s  
t a k e  a c c o u n t  o f ,  o r  a r e  aw are  o f ,  t h e  r e l a t i o n s h i p  be tw een  c a p i t a l  
i n p u t  and t h e  o u tp u t  a c h i e v e d .  Such a s i t u a t i o n  a c t s  a s  a  c o n s t r a i n t  
on t h e  optimum a l l o c a t i o n  o f  c a p i t a l  r e s o u r c e s  and l o a d s  t o  t h e  
p o s s i b l e  need  f o r  farm  management a d v ic e .
The main p a r t  o f  t h e  s tu d y  d e a l s  w i th  c a p i t a l  a t  t h e  l e v e l  o f  t h e  
i n d i v i d u a l  f a r m e r  b u t  i t  i s  a l s o  r e l e v a n t  t o  examine t h e  l e v e l  o f  
c a p i t a l  i n v e s t m e n t  i n  t h e  i n d u s t r y  a s  a  w h o le .  E s t im a t i n g  t h e  s to c k  
o f  c a p i t a l  u t i l i s e d  by S c o t t i s h  and West S c o t l a n d  a g r i c u l t u r e  a l lo w s  
comment on t h e  s h o r t  te rm  c h a n g e s  i n  a s s e t  s t r u c t u r e  and a l s o  a l lo w s  
t h e  c a p i t a l  s i t u a t i o n  o f  West S c o t l a n d  d a i r y  f a r m e r s  t o  be  p l a c e d  
i n  c o n t e x t .
1*2 , C o n c e p ts  o f  C a p i t a l  R e le v a n t  t o  t h e  S tudy
C a p i t a l  i s  d e r i v e d  from  t h a t  p a r t  o f  t h e  o u tp u t  o f  a  p r o d u c t i o n  
p r o c e s s  w hich i s  n o t  im m e d ia te ly  consum ed. The v a lu e  o f  t h i s  o u tp u t  
i s  s t o r e d ,  i n  t h e  form o f  money, t h a t  i t  may be used  i n  a  f u t u r e  
p e r i o d  t o  c r e a t e  a d d i t i o n a l  w e a l th  b u t ,  b e f o r e  any a d d i t i o n a l  w e a l th  
w i l l  be f o r th c o m in g ,  t h e  money c a p i t a l  r e q u i r e s  t o  be t r a n s f o r m e d  
i n t o  r e a l  a s s e t s  o r  p h y s i c a l  c a p i t a l  goods w hich w i l l  rem a in  i n  
e x i s t e n c e  o v e r  a  g iv en  t im e  p e r i o d .  These  a s s e t s  w i l l  c o n t r i b u t e  
a d i m i n i s h i n g  amount o f  s e r v i c e s  t o  t h o  p r o d u c t i o n  p r o c e s s  and w i l l  
u l t i m a t e l y  r e q u i r e  r e p l a c e m e n t .
The f u t u r e  c a p i t a l  o f  a g r i c u l t u r e  i s  d e r i v e d  m a in ly  from  t h e  
p r e s e n t  o u t p u t  o f  t h e  i n d u s t r y .  T h is  o u tp u t  i s  t h e  r e s u l t  o f  a 
f a c t o r  i n p u t  mix o f  e x i s t i n g  c a p i t a l ,  l a b o u r ,  l a n d  and e n t e r p r i s e .  
C a p i t a l  can  t h e r e f o r e  be c o n s id e r e d  a s  a f a c t o r  i n p u t ,  i n  a d d i t i o n  
t o  b e in g  unconsumed o u t p u t .
In  i t s  r o l e  o f  f a c t o r  o f  p r o d u c t i o n ,  c a p i t a l  c r e a t e s  a  c o n c e p t u a l  
problem  a s  t o  w h e th e r  i t  s h o u ld  be c o n s id e r e d  a s  a  p h y s i c a l  i n p u t  
o r  a s  s u p p ly i n g  an i n t a n g i b l e  s e r v i c e .  The answ er  m ust be b o t h ,  
d ep e n d in g  on t h e  c i r c u m s t a n c e s .  I n  th o  c o n t e x t  o f  p l a n n i n g  p r o d u c t io n  
p o s s i b i l i t i e s ,  c a p i t a l  m ust be c o n s id e r e d  a p h y s i c a l  r e s o u r c e  e , g ,  
t h e  a v a i l a b i l i t y  o f  X m ac h in es  o r  Y t o n s  o f  f e r t i l i s e r s .  I f ,  how ever, 
c a p i t a l  i s  v iew ed  i n  t h e  c o n t e x t  o f  i n p u t / o u t p u t  a n a l y s i s ,  t h e n  t h e  
c a p i t a l  i n p u t  i s  r e n d e r i n g  an i n t a n g i b l e  s e r v i c e .  T h i s  s i t u a t i o n  
p e r t a i n s  b e c a u s e  c a p i t a l  i s  n o t  n o rm a l ly  r e q u i r e d  f o r  i t s  own s a k e ,  
( e x c e p t i n g  s t a t u s  c a p i t a l  e . g .  b u i l d i n g s )  b u t  f o r  t h e  s e r v i c e  i t  
r e n d e r s  i n  i n c r e a s i n g  t h e  e f f i c i e n c y  o f  t h e  p r o d u c t i o n  p r o c e s s  e . g .  
t o  i n c r e a s e  l a b o u r  e f f i c i e n c y ,  t o  p e rm i t  more t im e l y  fa rm in g  
o p e r a t i o n s ,  e t c .  C a p i t a l  i n  t h i s  c o n te x t  can  bo view ed a s  an 
e x t e n t i o n  o f  t h e  l a b o u r  i n p u t  i n  a  p r o d u c t i o n  p r o c e s s .
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A f u r t h e r  t h e o r e t i c a l  c o n c e p t  w hich i s  r e l e v a n t  t o  t h i s  s tu d y  i s  
t h e  M a rg in a l  Theory  o f  D i s t r i b u t i o n ,  A p p l i c a t i o n  o f  t h i s  p r i n c i p l e  
t o  t h e  c a p i t a l  i n p u t  i n  a  p r o d u c t i o n  p r o c e s s  i n t r o d u c e s  t h e  c o n c e p t s  
o f  M a rg in a l ,  A verage , and T o t a l  C a p i t a l ,  M a rg in a l  c a p i t a l  i s  
n o rm a l ly  d e f i n e d  a s  t h e  a d d i t i o n a l  c a p i t a l  i n t r o d u c e d  i n t o  a  farm  
b u s i n e s s  a s  a  r e s u l t  o f  an i n v e s tm e n t  d e c i s i o n  by t h e  f a r m e r .
A verage c a p i t a l  i s  t h e  a v e r a g e  o f  t h e  o p e n in g  and c l o s i n g  v a l u e s  o f  
c a p i t a l  u t i l i s e d  on a  fa rm , b u t  t h i s  c o n c e p t  can be e x te n d e d  t o  
a c c o u n t  f o r  m on th ly  v a r i a t i o n s  i n  c a p i t a l  i n p u t .  T o t a l  c a p i t a l  
r e p r e s e n t s  t h e  v a lu e  o f  a l l  farm  a s s e t s  a t  any s e l e c t e d  p o i n t  i n  
t im e .  T hese  c o n c e p t s  o f  c a p i t a l  have  im p o r t a n t  p r a c t i c a l  
i m p l i c a t i o n s  i n  t h e  fo rw a rd  p l a n n i n g  o f  a  farm  b u s i n e s s  i . e .  i n  
e s t i m a t i n g  t h e  r e t u r n  on c a p i t a l  and t h e  p r o f i t a b i l i t y  o f  c a p i t a l  
in v e s tm e n t  i n  t h e  b u s i n e s s .  In  d e t e r m i n in g  w h e th e r  a  ch an g e  i n  t h e  
c a p i t a l  i n v e s t e d  i n  a  b u s i n e s s  would be p r o f i t a b l e  o r  n o t ,  t h e  
r e t u r n  on M a rg in a l  c a p i t a l  would be t h e  a p p r o p r i a t e  c h o ic e  i n d i c a t o r ,  
w h e reas  on e s t i m a t i o n  o f  t h e  e f f i c i e n c y  o f  e x i s t i n g  c a p i t a l  d e p lo y ­
ment i s  b e s t  e v a l u a t e d  u s in g  e i t h e r  t h e  a v e r a g e  o r  t o t a l  c a p i t a l  
i n p u t  t o  t h o  b u s i n e s s .
The p r i n c i p a l  v a lu e  o f  c o n s i d e r i n g  t h e o r e t i c a l  c o n c e p t s  o f  c a p i t a l  
i s  t h a t  i t  a i d s  c l a r i t y  o f  t h o u g h t  i n  t h e  f o r m u la t io n  o f  i n v e s tm e n t  
m o de ls ,  i . e ,  i t  a l l o w s  t h e  l o g i c  o f  a  model t o  be d e v e lo p e d  t o  
i n d i c a t e  s e q u e n c e s  o f  c a u s a t i o n .  The q u a n t i f i c a t i o n  and a p p l i c a t i o n  
o f  i n v e s tm e n t  m o d e ls ,  such  a s  a r e  d e v e lo p e d  l a t e r  i n  t h i s  s tu d y  
d o e s ,  how ever ,  r e q u i r e  t h e  t h e o r y  o u t l i n e d  above  t o  be t r a n s l a t e d  
i n t o  p r a c t i c a l  t e r m s  i , e ,  m ethods  o f  m e a s u r in g  m a r g in a l  c a p i t a l ,  
r e p la c e m e n t  and  a d d i t i o n a l  c a p i t a l  f o r m a t i o n ,  and t h e  c a p i t a l  
i n v e s t e d  i n  a  fa rm  b u s i n e s s ,  must be d e te r m in e d .
Theory s u g g e s t s  c a p i t a l  t o  be  a  p h y s i c a l  r e s o u r c e  o r  a  * s e r v i c e  
re n d e re d *  i n  t h e  p r o d u c t i o n  p r o c e s s .  S in c e  c a p i t a l  i s  n o t  j u s t  an 
amorphous m ass ,  b u t  e x i s t s  i n  many d e f i n i t e  fo rm s and p e r f o r m s  
m u l t i f a r i o u s  s e r v i c e s ,  some method o f  v a lu i n g  t h e  i n p u t  o f  c a p i t a l  
t o  t h e  p r o d u c t i o n  p r o c e s s  m ust be i n t r o d u c e d :  most f r e q u e n t l y  
t h i s  m easu re  i s  money. M easu r ing  c a p i t a l  h a s  i t s  own a t t e n d a n t  
p ro b le m s ,  h e n c e  t h i s  a s p e c t  i s  d i s c u s s e d  s e p a r a t e l y  i n  S e c t i o n  1 . 3 ,
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Two d i s t i n c t  a p p ro a c h e s  t o  c a p i t a l  a r e  i n d i c a t e d  from t h e  t h e o r e t i c a l  
c o n c e p t s  d i s c u s s e d .  F i r s t l y ,  c a p i t a l  i s  r e q u i r e d  i n  a  b u s i n e s s  t o  
c r e a t e  a d d i t i o n a l  o u t p u t ,  and s e c o n d ly ,  c a p i t a l  may be v iew ed a s  a  
component o f  t h e  o u tp u t  p ro d u c e d  by a  b u s i n e s s .  The p r a c t i c a l  
i m p l i c a t i o n  o f  t h e  f i r s t  d i s t i n c t i o n  i s  t h e  need  to  a n a l y s e  t h e  
d e t e r m i n a n t s  o f  farm  o u tp u t  and t h e  f a c t o r s  which gove rn  t h e  
a l l o c a t i o n  o f  t h i s  o u tp u t  be tw een  in v e s tm e n t  and c o n su m p tio n  -  t h i s  
a s p e c t  fo rm s  t h e  b a s i s  o f  t h e  s tu d y  u n d e r ta k e n  i n  C h a p te r  V I,
("The S o u rce  and D i s t r i b u t i o n  o f  Funds on D a iry  F a r m s " ) ,  The second  
d i s t i n c t i o n ,  w here  c a p i t a l  i s  c o n s id e r e d  a s  a  f a c t o r  i n p u t ,  r e q u i r e s  
a s tu d y  o f  t h e  r e l a t i o n s h i p  be tw een  c a p i t a l  i n p u t ,  and t h o  o u tp u t  
a c h ie v e d  -  t h i s  i s  u n d e r t a k e n  i n  C h a p te r s  IV and V ("Tho C a p i t a l  
S to ck  o f  D a i ry  Farms and i t s  C o n t r i b u t i o n  t o  t h e i r  P r o d u c t i v i t y "  and 
"The E f f i c i e n c y  o f  C a p i t a l  D e p lo y m e n t" ) ,
The t h e o r e t i c a l  c o n c e p t s  o f  a v e ra g e  and t o t a l  c a p i t a l  have  p r a c t i c a l  
a p p l i c a t i o n s  i n  t h e  m easurem ent o f  t h e  e f f i c i e n c y  o f  c a p i t a l  
d e p lo y m e n t,  and t h e  c o n c e p t  o f  m a r g in a l  c a p i t a l  i s  i m p o r t a n t  i n  t h e  
a r e a  o f  f u t u r e  farm  p la n n in g  a s  i t  l e a d s  d i r e c t l y  t o  p a r t i a l  
b u d g e t in g ,  w h e re ,  f o r  exam p le ,  t h e  e f f e c t  on t h e  farm  b u s i n e s s  of 
an e x t r a  cow c o u ld  be ex a m in ed .  The a p p l i c a t i o n  o f  t h e  t h e o r y  o f  
m a r g in a l  p r o d u c t i v i t y  o f  c a p i t a l  i n v o l v e s  p r a c t i c a l  p ro b le m s  o f  
c a p i t a l  i n p u t  m easurem ent e t c , ,  which a r e  c o n s id e r e d  t o  m e r i t  a  
s e p a r a t e  d i s c u s s i o n  ( C h a p te r  V S e c t io n  5 ,6  -  The M a rg in a l  P r o d u c t i v i t y  
o f  C a p i t a l ) ,
In  c o n c l u s i o n ,  t h e  c o n c e p t  o f  c a p i t a l  u se d  i n  t h i s  s tu d y  m ust be one 
which i s  f l e x i b l e ,  t h u s  a l l o w in g  c a p i t a l  t o  be d e f i n e d  a c c o r d in g  t o  
t h e  p r e v a i l i n g  c i r c u m s t a n c e s  and  t h e  n a t u r e  o f  a n a l y s i s  b e in g  
u n d e r t a k e n ,
1 , 3 ,  The P rob lem  o f  M easu r ing  C a p i t a l  and In v e s tm e n t  i n  A g r i c u l t u r e  
In  a s tu d y  w hich  h a s  a s  i t s  p r im e  o b j e c t  t h e  i n v e s t i g a t i o n  o f  
c a p i t a l  and in v e s t m e n t  i n  d a i r y  f a r m in g ,  i t  i s  i m p e r a t i v e  t o  c o n s i d e r  
t h o  p ro b le m s  a s s o c i a t e d  w i th  t h e  m easurem ent o f  c a p i t a l  and i n v e s t ­
m en t .
1 . 3 , 1 .  M easu r ing  C a p i t a l
The p rob lem  o f  m e a su r in g  c a p i t a l  a r i s e s  b e c a u s e  t h e  
r e s o u r c e  c a p i t a l  i s  n o t  ‘u se d  up* i n  one o p e r a t i o n ;  i t  can  be used  
more t h a n  once  i n  t h e  p r o d u c t i o n  p r o c e s s ,  t h u s  t im e  i s  i n v o l v e d .
Time i n t r o d u c e s  two main d i f f i c u l t i e s  t o  t h e  m easurem ent o f  c a p i t a l .  
F i r s t l y ,  t h e  age  o f  t h e  c a p i t a l  i t e m  must be c o n s i d e r e d ,  a s  o v e r  a  
p e r i o d  i t s  p r o d u c t i v i t y  w i l l  d e c l i n e  e , g ,  t h e  s e r v i c e s  r e n d e r e d  by 
a  f i v e  y e a r  o ld  m ach ine  w i l l  be l e s s  th a n  a new m ac h in e .  S e c o n d ly ,  
t im e  i n t r o d u c e s  u n c e r t a i n t y  a s  t o  t h e  f u t u r e  r e v e n u e  c r e a t e d  by 
t h e  c a p i t a l ,  due  t o  y i e l d  v a r i a t i o n  f a c t o r  and p r o d u c t  p r i c e  c h a n g es  
e t c .
In  p r a c t i c e ,  t h e  means u se d  t o  m easu re  t h e  v a lu e  o f  c a p i t a l  i s  p a r t l y  
d e te rm in e d  by t h e  p u rp o s e  o f  t h e  m easu rem en t.  The a p p ro a c h  t o  c a p i t a l  
m easurem ent i s  l i k e l y  t o  d i f f e r  d e p e n d in g  on w h e th e r  t h e  c a p i t a l  
v a lu e  i s  b e in g  a s s e s s e d  i n  o r d e r  t o  compare two o r  more c a p i t a l  
p r o j e c t s  ( i n  t h i s  s i t u a t i o n  a D is c o u n te d  Cash Flow t e c h n i q u e  i s  
f r e q u e n t l y  u s e d )  o r  on w h e th e r  t h e  aim i s  t o  e s t i m a t e  t h e  v a lu e  of  
e x i s t i n g  c a p i t a l  s t o c k s  ( t h e  u se  o f  R ep lacem en t  o r  O r i g i n a l  C os t  o f  
t h e  C a p i t a l  i s  more l i k e l y ) ,
Non-M onetary M easu res  o f  C a p i t a l  V alue
M easures  o f  v a lu e  which a v o id  t h e  u s e  o f  money a t t e m p t  t o  u s e  a 
r e l a t i v e l y  homogeneous v a r i a b l e .  Such a  v a r i a b l e  s h o u ld  a l s o  have 
t h e  a d v a n ta g e  o f  b e in g  f r e e  o f  t h e  i n f l a t i o n a r y  e f f e c t s  on th o  
u t i l i t y  o f  money. The m ost u s u a l  n o n -m o n e ta ry  m easu re  o f  c a p i t a l  
v a lu e  i s  i n  t e r m s  o f  l a b o u r  f o r g o n e  i n  o r d e r  t o  p ro d u c e  t h e  c a p i t a l  
i . e .  c a p i t a l  i s  v iew ed  i n  t e r m s  o f  l a b o u r  e q u i v a l e n t s .  T h i s  method 
a p p e a r s  a t t r a c t i v e  s i n c e  t h e  i t e m  c a p i t a l  can  be s e e n  a s  e q u i v a l e n t  
t o  "so  many" l a b o u r  u n i t s  f o r g o n e .  The a d v a n ta g e s  o f  t h i s  m easu re  
a r e  l e s s e n e d  by t h e  f a c t  t h a t  n o t  o n ly  i s  l a b o u r  f o r g o n e  t o  p ro d u c e  
c a p i t a l ,  b u t  a l s o  a l t e r n a t i v e  p r o d u c t  i s  f o r g o n e ,  and t h e  l a b o u r  
c o n t e n t  o f  t h e  c a p i t a l  u s e d  w i t h  l a b o u r  t o  p ro d u c e  a d d i t i o n a l  c a p i t a l  
i s  l e s s  e a s y  t o  m easu re  i n  t e r m s  o f  l a b o u r  u n i t s .
M onetary  M easu res  o f  C a p i t a l  V alue
C a p i t a l  can  be v a lu e d  i n  t e r m s  o f  i t s  R ea l  C o s t  o f  P r o d u c t i o n  i . e ,  t h e  
v a lu e  o f  t h e  l a b o u r  and o t h e r  f a c t o r s  used  i n  i t s  p r o d u c t i o n ,  o r  i t
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may be v a lu e d  i n  te r m s  o f  t h e  D is c o u n te d  Value o f  i t s  f u t u r e  or
E x p e c te d  P r o d u c t ,  C a p i t a l  can  t h e r e f o r e  be seen  t o  be e i t h e r  a
(5 )' c o s t*  o r  a  ' v a l u e ' ,  R obinson  h a s  shown t h a t  u n d e r  c o n d i t i o n s  
o f  c e r t a i n t y  t h e  r e a l  c o s t  i s  e q u i v a l e n t  t o  t h e  d i s c o u n t e d  v a lu e  
b u t  i n  p r a c t i c e ,  w here  u n e x p e c te d  e v e n t s  o c c u r ,  t h e  two m ea su res  
d i v e r g e .
Most work on m e a su r in g  c a p i t a l  s t o c k s  h a s  been b a sed  on t h e  O r i g i n a l  
C ost  o r  t h e  P r e s e n t  Day R eplacem ent C ost  o f  t h e  c a p i t a l  (a s su m in g  i t  
i s  p o s s i b l e  t o  p u r c h a s e  i d e n t i c a l  c a p i t a l  -  u n l i k e l y  i n  many c a s e s ) .  
E i t h e r  method o f  v a l u a t i o n  can  r e s u l t  i n  e x i s t i n g  c a p i t a l  b e in g  o v e r  
o r  u n d e r - v a lu e d .  In  a d d i t i o n ,  t h e  v a lu e  o f  c a p i t a l  can f l u c t u a t e  
due t o  e xogenous  f a c t o r s  such  a s  p r i c e  i n f l a t i o n .  C a p i t a l  can  a l s o  
be v a lu e d  i n  r e l a t i o n  t o  t h e  c u r r e n t  v a lu e  o f  i t s  o u t p u t ,  b u t  a g a in  
t h i s  c o u ld  be d i f f i c u l t  t o  m easu re  and t h e  v a lu e  o b ta in e d  m igh t  b e a r  
no r e l a t i o n  t o  t h e  o r i g i n a l  o r  r e p la c e m e n t  v a lu e  o f  th o  c a p i t a l .  One 
f u r t h e r  d i f f i c u l t y  a r i s e s  when v a lu in g  a g r i c u l t u r a l  c a p i t a l :  t h i s
i s  t h e  q u e s t i o n  o f  a e p a r a t i n g  t h e  v a lu e  o f  l a n d  from t h e  v a lu e  of 
b u i l d i n g s ,  a s  i n  a g r i c u l t u r e  t h e  b u i l d i n g s  a r e  l a r g e l y  an i n t r i n s i c  
p a r t  of l a n d .  Thus i n  many c a s e s  i t  would be u n r e l i s t i c  t o  a t t e m p t  
t o  d i s t i n g u i s h  betw een  l a n d  and b u i l d i n g s .  Work by H i l l ^ ^ ^  showed 
a  method o f  e s t i m a t i n g  t h e  v a lu e  o f  b u i l d i n g s  s e p a r a t e l y  from  l a n d .
1 , 3 , 2 ,  M easu r ing  In v e s tm e n t
I n v e s tm e n t  i s  t h e  te rm  a p p l i e d  t o  t h e  p r o c e s s  o f  
c a p i t a l  f o r m a t i o n  which i s  t h e  c r e a t i o n  o f  c a p i t a l  a s s e t s  by t h e  
c o n v e r s io n  o f  money i n t o  p h y s i c a l  a s s e t s .
One o f  t h e  f e a t u r e s  o f  c a p i t a l  d e s c r i b e d  e a r l i e r  was t h a t  i t  
d e p r e c i a t e s  o v e r  t im e .  T h i s  means t h a t  i n v e s tm e n t  c a n n o t  s im p ly  
be d e f i n e d  a s  a d d i t i o n a l  c a p i t a l  a s s e t s  s i n c e  any in v e s t m e n t  o r  
g r o s s  c a p i t a l  f o rm a t io n  must c o n t a i n  a component o f  r e p la c e m e n t  
i n v e s tm e n t  a s  w e l l  a s  any t r u e  a d d i t i o n  t o  t h e  e x i s t i n g  s t o c k  o f
(^ )R o b in s o n ,  D, "The P r o d u c t i o n  Func 't ion  and t h e  Theory  o f  C a p i t a l "  
O o u rn a l  o f  Economic S t u d i e s .  V o l.  XXI(2 )  No, 55 1953 /54
( ^ ^ H i l l ,  B, Some Economic A s p e c ts  o f  F a r m in g 's  F ixed  C a p i t a l  i n  
t h e  U n i te d  Kingdom, P h .D . T h e s i s  s u b m i t te d  t o  R ead ing  
U n i v e r s i t y ,  1970 ,
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c a p i t a l  -  n e t  c a p i t a l  fo rm a t io n #  In  t h e o r y ,  i t  i s  p o s s i b l e  t o  
e s t i m a t e ,  v i a  a  d e p r e c i a t i o n  o h a rg e ,  t h a t  p a r t  o f  i n v e s tm e n t  which 
c o u ld  be c l a s s e d  a s  r e p la c e m e n t  c a p i t a l .  In  p r a c t i c e ,  i t  i s  
e x t r e m e ly  d i f f i c u l t  t o  s e p a r a t e  a g iv e n  amount o f  i n v e s tm e n t  i n t o  
i t s  r e p la c e m e n t  and n e t  c o m p o n e n ts .  The p ro b le m s  in v o lv e d  w ere  
examined i n  S e c t i o n  6 . 4 , 2 . 1 .
Tho d i f f i c u l t y  o f  d e te r m in in g  a  v a lu e  f o r  e x i s t i n g  c a p i t a l  on t h e  
farm  c l e a r l y  a l s o  a p p l i e d  t o  i n v e s t m e n t ,  s i n c e  i t  i s  r e c e n t l y  
c r e a t e d  c a p i t a l .  The method used  t o  v a lu e  in v e s tm e n t  i n  fa rm s  i s  
u s u a l l y  t h e  c u r r e n t  c o s t ,  o r ,  t h e  c u r r e n t  c o s t  l e s s  d e p r e c i a t i o n .  
T h is  method i s  a d e q u a te  f o r  most a n a l y t i c a l  p u r p o s e s  and h a s  been 
used  i n  t h i s  s t u d y .
1 , 4 .  Form at o f  t h e  T h e s i s
The m a j o r i t y  o f  p r e v i o u s  s t u d i e s  of  c a p i t a l  i n v e s tm e n t  i n  
S c o t t i s h  a g r i c u l t u r e  have  been d e s c r i p t i v e  i n  n a t u r e ,  c o n c e n t r a t i n g  
on t h e  s o u r c e s  and d i s t r i b u t i o n  o f  c a s h ,  s t r u c t u r e  o f  a s s e t s ,  e t c .  
These s t u d i e s  have  t r i e d  t o  e x p l a i n  why c e r t a i n  c h a n g e s  o c c u r r e d  
so  a s  t o  f o r m u l a t e  c o n c l u s i o n s  a b o u t  t h e  f u t u r e .  The p r e s e n t  s tu d y  
u s e s  e x p l a n a t o r y  a n a l y s i s  and a l s o ,  where a p p r o p r i a t e ,  f u n c t i o n a l  
a n a l y s i s  o f  t h e  v a r i a b l e s  i n v o lv e d  i n  c a p i t a l  i n v e s t m e n t ,  i n  o r d e r  
t o  comment on t h e  p r e s e n t  s i t u a t i o n  and t h e  f u t u r e  n e e d s  o f  West 
S c o t la n d  D a i ry  f a r m e r s  w i th  r e s p e c t  t o  c a p i t a l ,
A s t a t e m e n t  o f  t h e  c a p i t a l  p rob lem  and aim s of  t h e  s tu d y  i s  fo l lo w e d  
i n  t h e  p r e s e n t  c h a p t e r  by a  b r i e f  e x a m in a t io n  o f  t h e  c o n c e p t s  of 
c a p i t a l  a p p l i c a b l e  t o  West S c o t l a n d  d a i r y  f a r m in g .  In  C h a p te r  two 
t h e  r e l e v a n t  l i t e r a t u r e  a s s o c i a t e d  w i th  c a p i t a l  i n v e s tm e n t  i n  
a g r i c u l t u r e  i s  r e v ie w e d ,  and i n  C h a p te r  t h r e e  t h e  econom ic s i t u a t i o n  
o f  a g r i c u l t u r e  w i th  p a r t i c u l a r  r e f e r e n c e  t o  t h e  r o l e  o f  c a p i t a l  i s  
o u t l i n e d .
As p r e v i o u s l y  i n d i c a t e d ,  t h e  p r e s e n t  s tu d y  a p p ro a c h e s  a g r i c u l t u r a l  
c a p i t a l  a t  two l e v e l s .  F i r s t l y ,  t h e  a g g r e g a t e  c a p i t a l  s t o c k  o f  
S c o t t i s h  and West S c o t l a n d  a g r i c u l t u r e  i s  exam ined  o v e r  a  p e r i o d ,  
t o  p l a c e  t h e  e n t i r e  s tu d y  i n  c o n t e x t ,  and s i n c e  t h e  p u b l i s h e d  
s t a t i s t i c s  on t h e  a g g r e g a t e  c a p i t a l  s t o c k  i n  a g r i c u l t u r e  t e n d  t o  
be i n c o n s i s t e n t ,  an a l t e r n a t i v e  method o f  e s t i m a t i n g  t h e  c a p i t a l
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s to c k ,  from c e n s u s  d a t a ,  i s  d e v e lo p e d  ( S e c t i o n  3 , 5 , ) *  S e c o n d ly ,  t h e  
m ajo r  p a r t  o f  t h e  s tu d y  i n v o l v e s  t h e  a n a l y s i s  o f  d a i r y  fa rm  i n v e s t ­
ment i n  West S c o t l a n d ,  by u t i l i s i n g  b a la n c e  s h e e t  d a t a  w hich  became 
a v a i l a b l e  p o s t  1969 , The e x i s t i n g  a s s e t  s t r u c t u r e  o f  t h e  sam ple  fa rm s  
i s  e s t a b l i s h e d  f i r s t  ( S e c t i o n  4 , 2 , )  b e f o r e  e c o n o m e tr ic  m odels  a r e  
d e v e lo p e d .  These  m odels  r e l a t e  t h e  q u a n t i t y  o f  c a p i t a l  s t o c k  i n p u te d  
t o  t h e  o u tp u t  o f  p r o d u c t ,  m easu red  i n  te rm s  o f  g r o s s  o u t p u t  and 
g r o s s  m arg in  ( S e c t i o n  4 , 3 , ) .
M easur ing  t h e  o u tp u t  o b t a i n e d ,  from  t h e  u s e  o f  c a p i t a l  a s s e t s ,  i n  
te rm s  o f  g r o s s  o u tp u t  o r  g r o s s  m a rg in ,  n e g l e c t s  t o  a c c o u n t  f o r  t h e  
f i x e d  c o s t s  a s s o c i a t e d  w i th  t h e  p r o d u c t i o n  o f  o u t p u t .  The a n a l y s i s  
i s  t h e r e f o r e  e x te n d e d ,  i n  C h a p te r  V (The E f f i c i e n c y  o f  C a p i t a l  
D ep loym en t) ,  t o  i n c l u d e  th e  r e t u r n  on c a p i t a l  i n v e s t m e n t ,  a f t e r  
a l l o c a t i o n  o f  a l l  t h e  c o s t s  o f  p r o d u c t i o n .  An im p o r t a n t  a s p e c t  
o f  any c a p i t a l  in v e s tm e n t  i s  i t s  m a r g in a l  r e t u r n .  E s t i m a t e s  o f  
t h e  m a r g in a l  p r o d u c t i v i t y  o f  d a i r y  farm  c a p i t a l  ( S e c t io n  5 , 6 . )  have 
been p r e p a r e d  w hich t h u s  e n a b le  comment on t h e  l e v e l  o f  c a p i t a l  
u t i l i s a t i o n  u n d e r  t h e  assumed c o n d i t i o n s  o f  p r o f i t  m a x im is a t io n .
In  t h e  f o l l o w i n g  c h a p t e r  ( C h a p te r  Ml)  t h e  s o u r c e s  and im p o r ta n c e  
o f  t h e  f u n d s  a v a i l a b l e  f o r  in v e s tm e n t  ( l i a b i l i t y  s t r u c t u r e )  a r e  
a n a ly s e d ,  t o g e t h e r  w i th  an e x a m in a t io n  o f  t h e  f u n c t i o n a l  d e t e r m i n a n t s  
o f  t h e  " a v a i l a b l e  c a s h " ,  t h u s  e n a b l i n g  t h e  s u b s e q u e n t  d e t e r m i n a t i o n  
o f  t h e  c a p i t a l  r e q u i r e d  t o  a c h ie v e  t h e  optimum a l l o c a t i o n  o f  c a p i t a l  
on d a i r y  f a r m s ,  a s  a s s e s s e d  from  t h e  r e s u l t s  i n  C h a p te r  W, The 
d i s t r i b u t i o n  o f  " a v a i l a b l e  c a sh "  on t h e  fa rm s  i s  th e n  c o n s i d e r e d  and 
and t h e  c o n c e p t  o f  g r o s s  and n e t  c a p i t a l  f o r m a t io n  d e v e lo p e d .
S in c e  t h e  m o t iv e s  o f  f a r m e r s  a r e  an im p o r t a n t  f a c t o r  i n  d e te r m in in g  
t h e  c a p i t a l  f o r m a t io n  which i s  u n d e r ta k e n ,  a  s m a l l  a t t i t u d e  su rv e y  
( C h a p te r  Mi l )  was c o n d u c te d  on t h e  sam ple  o f  d a i r y  f a r m e r s  i n  West 
S c o t l a n d ,  i n  o r d e r  t o  a s s e s s  t h e i r  a t t i t u d e  t o  c a p i t a l  i n v e s t m e n t .
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In  c o n c l u s i o n ,  t h e  r e s u l t s  o f  t h e  s tu d y  a r e  used  t o  f o r m u l a t e  t h e  
l i k e l y  f u t u r e  c a p i t a l  r e q u i r e m e n t s  o f  d a i r y  fa rm s  i n  West S c o t l a n d ,  
and t o  i n d i c a t e  t h e  l i k e l y  r o l e  o f  t h e  f a r m e r ,  t h e  G overnm ent, and 
t h e  e d u c a t i o n a l i s t / a d v i s e r  i n  a c h i e v in g  t h e  optimum c a p i t a l  
a l l o c a t i o n .
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CHAPTER I I
CAPITAL IN AGRICULTURE -  A REVIEW 
OF THE LITERATURE
2 . 1 .  I n t r o d u c t i o n
A lth o u g h  r e c o r d s  o f  c a p i t a l  s t u d i e s  r e l a t i n g  t o  t h e  
d e t e r m i n a t i o n  o f  t h e  s to c k  o f  c a p i t a l  i n v e s t e d  i n  a g r i c u l t u r e  e x i s t  
f o r  t h e  l a t e  n i n e t e e n t h  c e n t u r y ,  few a t t e m p t s  have  been made t o  
e s t i m a t e  t h e  c a p i t a l  i n v e s t e d  i n  S c o t t i s h  a g r i c u l t u r e  a t  t h e  n a t i o n a l  
l e v e l  and none have  been made f o r  West S c o t la n d  a g r i c u l t u r e ,  a t  t h e  
r e g i o n a l  l e v e l .  The p r e p a r a t i o n  o f  c a p i t a l  s t o c k  e s t i m a t e s  f o r  
S c o t t i s h  and West S c o t l a n d  a g r i c u l t u r e  was t h e r e f o r e  c o n s i d e r e d  an 
e s s e n t i a l  p r e r e q u i s i t e  t o  t h e  main s tu d y  o f  c a p i t a l  i n v e s t m e n t  on 
West S c o t l a n d  D a iry  fa rm s  i n  o r d e r  t o  p l a c e  t h e  d a i r y  farm  s tu d y  i n  
c o n t e x t ,
At t h e  m ic ro -e c o n o m ic  l e v e l  o f  c a p i t a l  s t u d i e s  c o n s i d e r a b l e  work 
h a s  been p u b l i s h e d ,  c o n c e rn e d  m a in ly  w i th  b a la n c e  s h e e t  r a t i o s  and 
t h e  a s s e t  and l i a b i l i t y  s t r u c t u r e  o f  f a r m s .  However, a  d e f i c i e n c y  o f  
i n f o r m a t i o n  on S c o t t i s h  f a rm in g  r e g a r d i n g  t h e s e  a s p e c t s  of  c a p i t a l  
dep loym en t and b u s i n e s s  s u c c e s s  c r i t e r i a  d o e s  e x i s t .  A t te m p ts  were 
t h e r e f o r e  made, i n  t h e  p r e s e n t  s tu d y ,  t o  r e c t i f y  t h i s  s i t u a t i o n  f o r  
West S c o t l a n d  d a i r y  f a r m in g .
Q u a n t i t a t i v e  s t u d i e s  o f  c a p i t a l  in v e s tm e n t  on U n i ted  Kingdom fa rm s  
i n c r e a s e d  i n  volume i n  t h e  1960*s  b u t  t h e  a p p l i c a t i o n  o f  q u a n t i t a t i v e  
a n a l y s i s  t e c h n i q u e s  t o  t h e  c a p i t a l  d e p lo y e d  on S c o t t i s h  f a rm s  was 
found  t o  be a lm o s t  n o n - e x i s t e n t .  R e g r e s s io n  t e c h n i q u e s  a r e  
t h e r e f o r e  a p p l i e d  i n  t h i s  s t u d y ,  t o  t h e  a v a i l a b l e  farm  c a p i t a l  and 
o u tp u t  d a t a  i n  o r d e r  t o  e s t a b l i s h  t h e  f u n c t i o n a l  r e l a t i o n s h i p  
betw een  t h e  c a p i t a l  i n p u t  and o u t p u t  on West S c o t l a n d  d a i r y  f a r m s .
I t  i s  a l s o  i n t e n d e d  t o  q u a n t i f y  t h e  d e t e r m i n a n t s  o f  t h e  " a v a i l a b l e  
ca sh "  f o r  i n v e s t m e n t  on t h e s e  d a i r y  f a r m s ,  w i th  a v iew t o  t h e  
a s s e s s m e n t  o f  t h e  optimum c a p i t a l  r e q u i r e m e n t s '  o f  t h e  a v e r a g e  d a i r y  
f a r m s .  The s o u r c e s  o f  c a p i t a l  and t h e  f u n c t i o n s  o f  c r e d i t  
i n s t i t u t i o n s  have  been w e l l  docum ented  i n  p a s t  l i t e r a t u r e .  Thus, i n  
t h e  p r e s e n t  s t u d y ,  i t  was d e c id e d  t o  c o n c e n t r a t e  on t h e  n a t u r e  o f  
c r e d i t  a v a i l a b l e  t o  d a i r y  f a r m e r s  and on t h e  m easurem ent o f  i t s
- I n ­
adequacy  i n  t h e  l i g h t  o f  t h e  optimum c a p i t a l  r e q u i r e m e n t  o f  d a i r y  
f a rm s .
The in v e s t m e n t  d e c i s i o n s  o f  f a r m e r s  a r e  n o t  b a sed  s o l e l y  on 
econom ic c r i t e r i a  b u t  a r e  m o d if ie d  by t h e i r  p e r s o n a l  e x p e r i e n c e s  
and c i r c u m s t a n c e s .  T h e re  i s ,  how ever, a  c o m p le te  a b s e n c e  o f  any 
p u b l i s h e d  work r e l a t i n g  t o  t h i s  a s p e c t  o f  in v e s tm e n t  i n  S c o t t i s h  
a g r i c u l t u r e .  A f a r m e r - a t t i t u d e  s u rv e y  was t h e r e f o r e  c o n d u c te d  
a s  p a r t  o f  t h i s  c a p i t a l  s tu d y  i n  o r d e r  t o  o b t a i n  t e n t a t i v e  
c o n c lu s i o n s  on t h e  f a c t o r s  w hich  im p inge  on t h e  d e c i s i o n  o f  t h e  
f a rm e r  t o  i n v e s t .
In  t h e  s e c t i o n s  which f o l lo w  t h e  r e l e v a n t  l i t e r a t u r e  t o  t h i s  s tu d y  
i s  r e v ie w e d ,  f o r  c o n v e n ie n c e ,  i n  t h r e e  main s e c t i o n s  -  S e c t i o n  2 . 2 .  
D e s c r i p t i v e  A n a ly s e s ;  S e c t i o n  2 . 3 ,  B a la n c e  S h e e t  A n a ly s e s ;  S e c t io n
2 . 4 .  Q u a n t i t a t i v e  A n a ly s e s .  The d iag ram  i n  F i g u r e  2 , 1 . 1 ,  i n d i c a t e s  
t h e  l i t e r a t u r e  rev ie w e d  u n d e r  t h e  main h e a d in g s .
F ig u r e  2 , 1 , 1 . D ia g ra m t ic  R e p r e s e n t a t i o n  o f  L i t e r a t u r e  Reviewed
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2 ,2*  D e s c r i p t i v e  A n a ly se s
D e s c r i p t i v e  s t u d i e s  a t  b o th  t h e  n a t i o n a l  and farm  l e v e l  
c o n s t i t u t e  t h e  most p r o l i f i c  t y p e  o f  work p u b l i s h e d  on t h e  s u b j e c t  
o f  a g r i c u l t u r a l  c a p i t a l .  The s t u d i e s  r e l e v a n t  t o  t h i s  t h e s i s  have  
f o l lo w e d  t h r e e  main s t r e a m s ,  nam ely , c a p i t a l  s t o c k  e s t i m a t e s ,  c r e d i t  
r e q u i r e m e n t s  and s o u r c e s ,  and f a r m e r - a t t i t u d e  i n v e s t i g a t i o n s .  These 
t h r e e  a r e a s  o f  r e s e a r c h  a r e  d i s c u s s e d  i n  t h e  s e c t i o n s  w hich f o l l o w .
2 , 2 , 1 . A g g re g a te  C a p i t a l  S to ck  and C a p i t a l  F o rm a t io n  
E s t i m a t e s  f o r  A g r i c u l t u r e
E s t i m a t e s  o f  t h e  v a lu e  o f  farm  c a p i t a l  have  been 
p u b l i s h e d  by v a r i o u s  e c o n o m is t s  s i n c e  t h e  m id d le  o f  t h e  l a s t  
c e n t u r y .  D u r in g  t h i s  p e r i o d  m ost e m p h a s is  h a s  been on e s t i m a t i n g  
t h e  c a p i t a l  i n v e s t m e n t  o f  o c c u p i e r s  ( i . e .  t o t a l  t e n a n t s  c a p i t a l )  
i n  a g r i c u l t u r e ,  r a t h e r  t h a n  on t o t a l  c a p i t a l  i n v e s t m e n t .
A re v ie w  o f  e s t i m a t e s  o f  o c c u p i e r s  c a p i t a l  i n v e s tm e n t  i n  U.K. 
a g r i c u l t u r e  p r i o r  t o  1939 was g iv e n  by B e l l e r b y  ( 1 9 5 3 ) .  The 
d iag ram  below shows t h e  r e l a t i o n s h i p  betw een t h e  v a r i o u s  e s t i m a t e s .
F ig u r e  2 . 2 . 1 , Farm O c c u p ie r s  C a p i t a l .  U n i te d  Kingdom: c o m p a r is o n s  
o f  h i s t o r i c a l  e s t i m a t e s  and sm oothed a n n u a l  s e r i e s  
(5 y e a r  moving a v .  o f  A .3 .  B o reham 'a  a n n u a l  
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A s t r i k i n g  f e a t u r e  o f  t h e  e s t i m a t e s  was t h e i r  v a r i a b i l i t y ,  e s p e c i a l l y  
i n  t h e  e a r l i e r  y e a r s  a ro u n d  1 9 75 -1875 ,  The d i f f e r e n c e  be tw een  t h e  
e s t i m a t e  o f  G i f f e n  (187B) and H a r r i s  (1694)  was l a r g e l y  due t o  
d i f f e r e n c e s  i n  what  t h e  a u t h o r s  c o n s i d e r e d  s h o u ld  bo v a l u e d  i n  t h e  
i n v e n t o r y  o f  f a rm  c a p i t a l .  The t h r e e  e s t i m a t e s  o f  c a p i t a l  s t o c k  by 
T u r n b u l l  ( 1 8 9 5 ) ,  'T he  Econom is t*  ( 1 8 9 5 ) ,  and H a r r i s  (1895)  were  i n  
g e n e r a l  a g r e e m e n t ,  which  s u g g e s t e d  t h a t  e i t h e r  t h e  c a p i t a l  s t o c k  
was a c c u r a t e l y  d e t e r m i n e d  a t  t h i s  t i m e  o r  t h a t  c o l l u s i o n  had 
o c c u r r e d  among t h e  a u t h o r s .
A f t e r  1895,  t h e  c a p i t a l  s t o c k  o f  a g r i c u l t u r e  i n c r e a s e d  a t  c u r r e n t  
v a l u e s  b u t  a l s o  i n  r e a l  t e r m s  u n t i l  t h e  d e p r e s s i o n  y e a r s  of  t h e  
l a t e  1920*s ,  due  t o  h i g h e r  p r i c e s  and t o  a d v a n c i n g  m e c h a n i s a t i o n .
The t h r e e  e s t i m a t e s  i n  F i g u r e  2 , 2 , 1 ,  r e l a t i n g  t o  t h i s  p e r i o d  c o u ld  
have  u n d e r e s t i m a t e d  t h e  c a p i t a l  p o s i t i o n  i n  a g r i c u l t u r e .  In  t h e  
c a s e  of  t h e  E c o n o m is t s  ( l 9 1 l )  e s t i m a t e s  f o r  1905 and 1909,  a 
l i k e l y  c a u s e  was t h e  a r b i t r a r y  u se  o f  s i x t e e n  y e a r s  p u r c h a s e  o f  
p r o f i t s  t o  r e p r e s e n t  t h e  c a p i t a l i s a t i o n  o f  i ncom e .  S i x t e e n  y e a r s  
was s e l e c t e d  o n ly  on t h e  b a s i s  o f  t h e  i n c r e a s i n g  l e v e l s  o f  s t o c k  
d e n s i t y  i n  t h a t  p e r i o d .  T h i s  i l l u s t r a t e s  t h e  r e c u r r e n t  p r o b le m ,  
i n  c a p i t a l  s t o c k  e s t i m a t e s ,  o f  d e v i s i n g  an a c c u r a t e  method o f  
m e a s u r in g  t h e  v a l u e  o f  a  c a p i t a l  i n v e s t m e n t .  The e s t i m a t e  by Stamp 
(1912)  was b a s e d  on work by o t h e r  r e s e a r c h e r s  and i n  t h e  o p i n i o n  
o f  B e l l e r b y  ( 1 9 5 3 ) ,  u n d e r e s t i m a t e d  t h e  c a p i t a l  i n v e s t e d  i n  a g r i c u l t u r e ,  
when viewed r e l a t i v e  t o  t h e  movements i n  g e n e r a l  p r i c e s  and i n c r e a s e d  
m e c h a n i s a t i o n .
The smoothed a n n u a l  s e r i e s  by Boreham (1953)  shown i n  F i g u r e  2 , 2 , 1 ,  
gave  a  s e r i e s  o f  e s t i m a t e s  o f  o c c u p i e r s  c a p i t a l  f rom 1867 t o  1939,  
b a sed  on an i n v e n t o r y  t y p e  c a l c u l a t i o n .  The method used  l a t e r  i n  
t h i s  s t u d y  t o  e s t i m a t e  t h e  t e n a n t s  c a p i t a l  i n v e s t m e n t  i n  S c o t t i s h  
A g r i c u l t u r e  i s  b a s e d  on a  m o d i f i c a t i o n  o f  Boreham*s t e c h n i q u e *  The 
i n v e n t o r y  u s e d  by Boreham i s  v e r y  c o m p r e h e n s i v e  and ,  a s  t h e  r e s u l t s  
f o l l o w  t h e  g e n e r a l  t r e n d  o f  p r o s p e r i t y  i n  a g r i c u l t u r e  o v e r  t h e  
p e r i o d  c o v e r e d ,  i t  i s  n o t  u n r e a s o n a b l e  t o  a ssume t h a t  t h e  e s t i m a t e s  
r e p r e s e n t  an a c c u r a t e  a s s e s s m e n t  o f  t h e  c a p i t a l  i n v e s t e d  by 
o c c u p i e r s  i n  a g r i c u l t u r e .  The e s t i m a t e s  show t h a t  t h e  l e v e l  of  
i n v e s t m e n t  f e l l  d u r i n g  t h e  d e p r e s s i o n  y e a r s  b e f o r e  b e g i n n i n g  t o  r i s e .
—16—
I t  i s  l i k e l y  t h a t  had Boreham made an e s t i m a t e  f o r  1938-39  i t  would 
have  a g r e e d  w i t h  t h e  £450 m i l l i o n  e s t i m a t e  o f  c a p i t a l  i n v e s t e d  i n  
a g r i c u l t u r e  i n  1937 -39 ,  p u b l i s h e d  by K e n d a l l  ( l 9 4 l ) .
I t  was n o t e d  p r e v i o u s l y  t h a t  up t i l l  t h e  1920*s  few a t t e m p t s  wore 
made t o  m ea s u re  t h e  l e v e l  o f  l a n d l o r d ' s  c a p i t a l  i n v e s t e d  i n  
a g r i c u l t u r e .  Ward (1952)  made e s t i m a t e s  f o r  t h e  y e a r s  1925,  1931,  
1939 and 1949 .  He n o t e d  t h a t  t h e  p rob lem  o f  v a l u i n g  I n v e s t m e n t  i n  
l a n d  was t h a t  i t  had no o r i g i n a l  o r  r e p l a c e m e n t  c o s t ,  t h u s  one has  
t o  v a l u e  l a n d  by c o m p a r i s o n  o f  m arke t  v a l u e s  o r  c a p i t a l i s a t i o n  o f  
a n n u a l  y i e l d  n e i t h e r  o f  which  i s  c o m p l e t e l y  s a t i s f a c t o r y .  He found 
l i t t l e  d i f f e r e n c e  i n  n u m e r i c a l  v a l u e  u s i n g  e i t h e r  o f  t h e s e  m eth o d s .  
The l a c k  o f  r e l i a b l e  e s t i m a t e s  o f  c a p i t a l  i n v e s t e d  i n  a g r i c u l t u r e ,  a t  
t h e  n a t i o n a l  l e v e l ,  p rompted  C l a r k  (1958)  t o  w r i t e  i n  t h e  'Farm 
E c o n o m i s t ' ;  "We know l i t t l e  a b o u t  t h e  amount  o f  c a p i t a l  u sed  i n  
a g r i c u l t u r e .  S t i l l  l e a s  can  we make any v a l i d  ju d g e m e n ts  o f  c a p i t a l  
r e q u i r e m e n t s " .  He a d v o c a t e d  a  s u r v e y  t o  d e t e r m i n e  t h e  v a l u e  of  
e x i s t i n g  b u i l d i n g s .  Dobb end G r i f f i t h s  (1965)  r e p o r t e d  on a  1961 
s u rv e y  i n t o  g r o s s  c a p i t a l  i n v e s t m e n t  i n  f a rm  l a n d ,  b u i l d i n g s ,  h o u s e s  
and s e r v i c e s ,  b u t  i t  was n o t  u n t i l  H i l l  ( 1 9 7 2 ) ,  w r i t i n g  some 
f o u r t e e n  y e a r s  a f t e r  C l a r k ' s  comments ,  t h a t  a  s e r i o u s  a t t e m p t  was 
made t o  e s t i m a t e  s e p a r a t e l y  t h e  v a l u e  of  b u i l d i n g s  and l a n d .  The 
f e a t u r e  o f  H i l l ' s  work most open t o  c r i t i c i s m  i s  t h e  l e n g t h  o f  a s s e t  
l i f e  c h o s e n ,  Sayoe (1966)  commented s i x  y e a r s  p r e v i o u s l y ,  " d e c i d i n g  
on a  l i f e  i s  c r u d e  and m i s l e a d i n g " ,  s i n c e  b u i l d i n g s  l i n k e d  i n  a 
common e n t e r p r i s e  may have  a  d i f f e r e n t  economic l i f e  e . g .  m i l k i n g  
p a r l o u r  10 y e a r s ,  y a r d  25 y e a r s ,  t o w e r  s i l o  15 y e a r s .  To t r y  and 
s i m p l i f y  t h i s  p ro b le m ,  H i l l  u sed  a  r a n g e  o f  f i v e  assumed l i v e s  f o r  
b u i l d i n g s  b u t  s c a r c i t y  o f  d a t a  makes i t  d i f f i c u l t  t o  s e e  how H i l l ' s  
method c o u l d  be s u b s t i t u t e d  f o r  l a n d  v a l u e s  i n  c a l c u l a t i n g  t h e  
a g g r e g a t e  l e v e l  o f  l a n d l o r d s  t y p e  c a p i t a l  i n  a g r i c u l t u r e .
R e t u r n i n g  t o  e s t i m a t e s  o f  o c c u p i e r s  c a p i t a l ,  T a y l o r  and B e l l e r b y  
(1954)  p r e p a r e d  an i n d e x  o f  c a p i t a l  i n v e s t m e n t  i n  UK a g r i c u l t u r e  
between  1937-38 and 1951 -52 ,  u s i n g  a  s i m i l a r  i n v e n t o r y  method  t o  
t h a t  u s e d  by Boreham ( 1 9 5 3 ) ,  P r i c e  (1952)  a l s o  c a l c u l a t e d  t h e  
c a p i t a l  i n v e s t e d  i n  UK a g r i c u l t u r e  b u t  u s e d  t h e  " r a i s e d "  sa m p le  
t e c h n i q u e :  t h i s  gave  a  h i g h e r  v a l u e  f o r  t h e  c a p i t a l  s t o c k  i n  1950
— 17—
t h a n  t h e  e q u i v a l e n t  e s t i m a t e  by T a y l o r  and B e l l e r b y ,  In  t h e  p o s t  
1953 p e r i o d ,  s e v e r a l  e s t i m a t e s  were made o f  t h e  c a p i t a l  s t o c k  o f  
a g r i c u l t u r e .  The Cheve ley  and P r i c e  (1955)  e s t i m a t e s  w e re ,  i n  f a c t ,  
r e v i s e d  u n p u b l i s h e d  e s t i m a t e s  by T a y l o r  and B e l l e r b y  b u t  t h e y  a l s o  
a t t e m p t e d  t o  i n c l u d e  t h e  v a l u e  o f  l a n d l o r d s  c a p i t a l  a s  d i d  P r i c e  
( 1 9 5 2 ) .  F u r t h e r  e s t i m a t e s  were made by Reid ( i 9 6 0 )  Obery ( i 9 6 0 )  and 
Bosanque t  ( 1 9 6 8 ) ,
The m a j o r i t y  o f  work on c a p i t a l  s t o c k  e s t i m a t e s  o f  U n i t e d  Kingdom 
a g r i c u l t u r e  have  been b a s ed  on t h e  i n v e n t o r y  o r  " r a i s e d "  sam ple  methods,  
An a l t e r n a t i v e  method,  b a s e d  on t h e  c r e a t i o n  o f  a  t i m e  s e r i e s  o f  
c a p i t a l  s t o c k ,  h a s  been  t r i e d  by Bohns tone  (1970)  f o r  New Z e a la n d  
a g r i c u l t u r e .  The method i n v o l v e d  t h e  c a l c u l a t i o n  o f  t h e  y e a r l y  g r o s s  
and n e t  c a p i t a l  f o r m a t i o n  w h ic h ,  t o g e t h e r  w i t h  a  b a s e  y e a r  c a l c u l a t i o n  
of  t h e  s t o c k s  o f  c a p i t a l ,  were  used  t o  e s t i m a t e  t h e  s t o c k  o f  c a p i t a l  
employed .  Such a  method c o u l d  be c r i t i c i s e d  on t h e  u s e  o f  a r b i t r a r y  
d e p r e c i a t i o n  r a t e s  t o  c o n v e r t  f rom g r o s s  t o  n e t  c a p i t a l  f o r m a t i o n  and 
on t h e  c r i t i c a l  i m p o r t a n c e  a t t a c h e d  t o  t h e  b a s e  y e a r  e s t i m a t e .
Moreover ,  no a t t e m p t  was made t o  e s t i m a t e  t h e  v a l u e  o f  l a n d  o r  
b u i l d i n g s ,  a p a r t  f rom t h e  s t a n d a r d  p r o c e d u r e  o f  a c r e a g e  t i m e s  l a n d  
v a l u e  p e r  a c r e  e q u a l s  l a n d  and b u i l d i n g s  v a l u e .
The d e t e r m i n a t i o n  o f  ' r e a l *  c a p i t a l  f o r m a t i o n  i n  U n i t e d  Kingdom 
a g r i c u l t u r e  h a s  l a r g e l y  been r e s t r i c t e d  t o  e s t i m a t e s  o b t a i n e d  by t h e  
a p p l i c a t i o n  o f  p u b l i s h e d  p r i c e  i n d i c e s  t o  c a p i t a l  s t o c k  e s t i m a t e s .
The p u b l i s h e d  p r i c e  i n d i c e s ,  however ,  a r e  n o t  a lw a y s  s u i t e d  t o  
m e a s u r in g  t h e  r a t e  o f  i n f l a t i o n  i n  v a l u e  o f  a g r i c u l t u r a l  c a p i t a l .
Hoover ( 1 9 6 2 ) ,  w r i t i n g  on U n i t e d  S t a t e s  a g r i c u l t u r e ,  a t t e m p t e d  t o  
overcome t h i s  p rob le m  by u s i n g  a  c o m p o s i t e  i n d e x  o f :  l )  Wages p a i d
t o  wage e a r n e r s  2)  W h o le s a le  com m o d i t i e s  3) P r i c e  p a i d  by f a r m e r s  
f o r  farm c o m m o d i t i e s  and 4 )  P r i c e  p a i d  by f a r m e r s  f o r  d o m e s t i c  g o o d s .  
T h i s  showed t h e  s t r i k i n g  r e s u l t  t h a t  nom ina l  c a p i t a l  g a i n s  were  f o u r  
t i m e s  t h e  " r e a l "  g a i n .
Very l i t t l e  r e s e a r c h  h a s  been c a r r i e d  ou t  t o  e v a l u a t e  t h e  c a p i t a l  
i n v e s t e d  i n  S c o t t i s h  a g r i c u l t u r e ,  a s  d i s t i n c t  f rom t h a t  o f  t h e  U n i ted  
Kingdom, P r i c e  (1952)  d i d  i n c l u d e  a  s e p a r a t e  e s t i m a t e  f o r  t e n a n t s  
c a p i t a l  i n  S c o t t i s h  a g r i c u l t u r e  i n  h i s  e s t i m a t e  f o r  t h e  U n i t e d  Kingdom.
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A pa r t  f rom t h i s ,  t h r o e  p u b l i s h e d  e s t i m a t e s  o f  t h e  c a p i t a l  s t o c k  i n  
S c o t t i s h  a g r i c u l t u r e  e x i s t :  Hendry ( 1 9 5 5 ) ,  S t e w a r t  (1965)  and
McEwan ( l 9 7 l ) .  A l l  t h e s e  e s t i m a t e s  made use  o f  t h e  " r a i s e d "  sample 
t e c h n i q u e  t o  e s t i m a t e  t h e  c a p i t a l  s t o c k ,  a t  c u r r e n t  v a l u e s .
The a c c u r a c y  o f  a  " r a i s e d "  sam ple  c a l c u l a t i o n  i s  l a r g e l y  d e p e n d e n t  
on t h e  r e p r e s e n t a t i v e n e s s  o f  t h e  a v e r a g e  o p e n in g  and c l o s i n g  c a p i t a l  
s t o c k  v a l u e s  a t  t h e  farm l e v e l .  These  a r e  known t o  be v a r i a b l e ,
Ker r  (1969)  a t t e m p t e d  t o  l i n k  t h e  open in g  and c l o s i n g  v a l u e s  of  t h e  
farm c a p i t a l  t o  t h e  m on th ly  farm c a s h  f low and so e s t i m a t e  m onth ly  
v a l u e s  f o r  t h e  c a p i t a l  employed ,  i n  t h e  hope t h a t  t h i s  would s u p p ly  
a  more a c c u r a t e  a v e r a g e  c a p i t a l  v a l u e .  U n f o r t u n a t e l y  t h i s  d i d  n o t  
p r o v e  t o  be t h e  c a s e ,  m a in ly  b e c a u s e  t h e  a c c u r a c y  o f  t h e  method 
depended on t h e  a c c u r a c y  w i t h  which t h e  ope n in g  v a l u a t i o n  was d e t e r m i n e d ,
The c o m p l e t e  d e pe ndenc e  o f  p u b l i s h e d  d a t a  on t h e  " r a i s e d "  sam ple  
t e c h n i q u e  t o  e s t i m a t e  t h e  c a p i t a l  s t o c k  o f  S c o t t i s h  a g r i c u l t u r e ,  
t o g e t h e r  w i t h  t h e  p o s s i b l e  i n a c c u r a c i e s  o f  t h i s  method ,  i n d i c a t e d  
t h e  need  f o r  t h e  e x a m i n a t i o n  o f  t h e  a l t e r n a t i v e  m ea su re  ( V a l u a t i o n  
o f  c e n s u s  d a t a )  used  i n  C h a p t e r  I I I  S e c t i o n  5 , 5 , 2 ,  o f  t h i s  s t u d y ,
2 . 2 . 2 ,  C a p i t a l  R e q u i r e m e n t s  and C r e d i t  S o u r c e s  o f  A g r i c u l t u r e  
A dequa te  s o u r c e s  o f  s u p p ly  of  c r e d i t  a r e  of  i m p o r t a n c e  
t o  t h e  p r o d u c t i v i t y  o f  a g r i c u l t u r e :  t h e y  have  t h e r e f o r e  a t t r a c t e d
t h e  a t t e n t i o n  o f  e c o n o m i s t s  o v e r  a  c o n s i d e r a b l e  p e r i o d ,  b u t  e s p e c i a l l y  
f rom t h e  mid 1 9 6 0 ' s  o n w a rd s .  T h i s  i n t e r e s t  was s t i m u l a t e d  by l a n d  
v a l u e s  i n c r e a s i n g ,  t h e  a c c e l e r a t i n g  r a t e  o f  t e c h n o l o g i c a l  a d v a n c e  
n e c e s s i t a t i n g  an e x p a n d in g  c r e d i t  s u p p l y  a t  a  t i m e  of  c r e d i t  s q u e e z e ,  
and r a p i d  i n f l a t i o n  i n d u c i n g  a  c a s h  f low  s h o r t a g e ,
Orwin (1928 ,  1 9 3 3 ) ,  w r i t i n g  a t  t h e  t i m e  of  t h e  d e p r e s s i o n ,  s a i d  t h a t  
t h e  l o n g - t e r m  c r e d i t  r e q u i r e m e n t s  o f  a g r i c u l t u r e  had been  s a t i s f i e d  
by t h e  c r e a t i o n  o f  t h e  A g r i c u l t u r a l  M ortgage  Company i n  1928 b u t  t h a t  
s h o r t - t e r m  c r e d i t  r e q u i r e m e n t s  had n o t  been d e a l t  w i t h  s a t i s f a c t o r i l y .  
A f t e r  t e n  y e a r s  o f  r e s e a r c h  by t h e  Government i n t o  t h e  c r e d i t  r e q u i r e ­
m en t s  o f  f a r m e r s ,  Orwin c a l l e d  f o r  i t  t o  t a k e  some a c t i o n  r e g a r d i n g  
t h i s ,  and a l s o  a s k e d  t h e  N a t i o n a l  F a r m e r s '  Union t o  t a k e  up t h e  
m a t t e r  o f  c r e d i t  (which  i t  d i d  i n  t h e  form o f  t h e  F a t s t o c k  M a rk e t in g  
C o r p o r a t i o n  i n  t h e  1 9 5 0 ' s  -  some tw e n ty  y e a r s  l a t e r ) .  S u b s e q u e n t  t o
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1933, and p r i o r  t o  1955,  t h e r e  was l i t t l e  p u b l i s h e d  work on t h e  
d e s c r i p t i v e  a s p e c t s  o f  c r e d i t .  T h i s  do e s  n o t  mean t h a t  t h e r e  was 
no i n t e r e s t  i n  c r e d i t  d u r i n g  t h a t  p e r i o d  b u t  t h a t  most  c r e d i t  
a n a l y s i s  was done i n  c o n n e c t i o n  w i t h  t h e  farm b a l a n c e  s h e e t  ( r e v i e w e d  
i n  a l a t e r  S e c t i o n ) ;  The a p p a r e n t  p e r i o d  o f  dormancy i n  c r e d i t  
s t u d i e s  ended w i t h  a  d i s c u s s i o n  by Sturmey (1955)  on t h e  p e r f o r m a n c e  
o f  t h e  A g r i c u l t u r a l  Mortgage  C o r p o r a t i o n  s i n c e  i t s  i n c e p t i o n ,  and 
on f a rm er s *  p r o b le m s  i n  g a i n i n g  c r e d i t .  These  p r o b le m s  a r e  s t i l l  
l a r g e l y  r e l e v a n t  a t  t h e  p r e s e n t  t i m e  i . e .  c a p a c i t y  t o  s e r v i c e  l o a n s  
and o b t a i n  c a p i t a l *  Two y e a r s  l a t e r  t h e  I n t e r n a t i o n a l  B o u r n a l  o f  
A g r a r i a n  A f f a i r s  (1957 ,  1958)  p u b l i s h e d  a s e r i e s  o f  p a p e r s  which  
e x p l a i n e d  how c r e d i t  s h o r t a g e s  a r i s e  i n  d i f f e r e n t  c o u n t r i e s ,  i n c l u d i n g  
t h e  U n i t e d  Kingdom ( A shby ) ,  and how t h e s e  s h o r t a g e s  c o u l d  be m et .  In  
t h e  f o l l o w i n g  y e a r ,  an anonymous a r t i c l e  i n  t h e  W e s t m in s t e r  Bank 
Review (1959)  d e b a t e d  t h e  v a l i d i t y  o f  a  l a n d  bank t o  p r o v i d e  t h e  
c a p i t a l  a g r i c u l t u r e  r e q u i r e s .  A s i m i l a r  t y p e  of  s t u d y  t o  t h a t  
r e f e r r e d  t o  i n  t h e  I n t e r n a t i o n a l  J o u r n a l  o f  A g r a r i a n  A f f a i r s  was 
c a r r i e d  o u t  by Pateman (1972)  f o r  t h e  EEC c o u n t r i e s ,  o t h e r  t h a n  t h e  
U n i ted  Kingdom, which s u g g e s t e d  p o s s i b l e  c h a n g e s  when t h e  U n i ted  
Kingdom j o i n e d  t h e  EEC. The q u e s t i o n  o f  i n c r e a s i n g  t h e  c r e d i t  
a v a i l a b l e  t o  B r i t i s h  a g r i c u l t u r e  had s t i l l  n o t  been  s o l v e d  a t  t h a t  t i m e .  
He commented t h a t ,  " i n c r e a s e d  c r e d i t  a v a i l a b i l i t y  s h o u l d  bo B r i t i s h  
p o l i c y "  and  t h a t  t h i s  c o u l d  be a c h i e v e d  t h r o u g h  s a l e  and l e a s e b a c k ,  
i n c r e a s e d  c a p i t a l  g r a n t s ,  and r e d u c e d  i n t e r e s t  r a t e s .
In  more r e c e n t  y e a r s  t h e  g rowing  c o n c e r n  o f  how t o  f i n a n c e  a g r i c u l t u r e  
h a s  c a u s e d  s e v e r a l  a u t h o r s  t o  c o n s i d e r  t h e  l i k e l y  f u t u r e  c r e d i t  
r e q u i r e m e n t s ,  namely ,  t h e  A g r i c u l t u r a l  A d ju s tm e n t  U n i t ,  Workshop 
R e p o r t  ( 1 9 6 8 ) ,  and Davey ( 1 9 6 8 ) ,  They a g r e e d  t h a t  i n c r e a s e d  amounts  
of  c r e d i t  w ere  r e q u i r e d  t o  a l l o w  s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o u r  
and t h a t  t h i s  would have  t o  be  s u p p l i e d  i n c r e a s i n g l y  from n o n - fa r m  
s o u r c e s .  I n  a d d i t i o n ,  K e r r  (1968 )  s t r e s s e d  t h e  need  f o r  f a r m e r s  t o  
a v o id  b o r ro w in g  " s h o r t "  t o  f i n a n c e  l o n g - t e r m  p r o j e c t s .  Two s t u d i e s  
o f  t h e  c r e d i t  r e q u i r e m e n t s  o f  o v e r s e a s  a g r i c u l t u r e ,  one by B rake  ( l 9 6 6 )  
on U * S . a g r i c u l t u r e  and t h e  o t h e r  by Andal  (1969)  on C a n a d ian  
a g r i c u l t u r e ,  s u p p l y  v a l u a b l e  p o i n t e r s  t o  t h e  p a t t e r n  o f  e v e n t s  which 
U n i t ed  Kingdom a g r i c u l t u r e  may i n c r e a s i n g l y  e x p e r i e n c e  -  t h e  
s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o u r ,  f e w e r  b u t  l a r g e r  f a r m s ,  more 
p u r c h a s e d  i n p u t s ,  and r i s i n g  l a n d  v a l u e s .  The p rob lem  c o n f r o n t i n g
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f a r m e r s  h a s  s u b s e q u e n t l y  been  shown t o  be t h a t  i n d i c a t e d  by t h e  
p o i n t e r s .  The q u e s t i o n  i s  how t o  o b t a i n  c o n t r o l  o v e r  e u f f i e l o n t  
c a p i t a l  -  t h e  s o l u t i o n  c o u l d  be t h r o u g h  t h e  a d a p t a t i o n  of  e x i s t i n g  
c r e d i t  a g e n c i e s  t o  meet a g r i c u l t u r e ' s  n e e d s .  T h i s  c o n c l u s i o n  was 
i n  f a c t ,  r e a c h e d  f o r  U n i t e d  Kingdom a g r i c u l t u r e  a t  a  s e m i n a r ,  a t t e n d e d  
by t h e  a u t h o r ,  and l e d  by Dunford  (1973)  on "F a rm e r s  Use o f  C r e d i t " .
In  a d d i t i o n ,  t h e  need  f o r  t h e  f a r m e r  t o  be a b l e  t o  s e r v i c e  and r e p a y  
t h e  c r e d i t  s u p p l i e d ,  was s t r e s s e d  a t  t h e  s e m i n a r  -  a  p o i n t  which was 
made s e v e r a l  y e a r s  e a r l i e r  i n  America by G a rdne r  ( l 9 6 l ) ,  and i n  
t h é  U.K. ,  i n  a  s e r i e s  o f  a r t i c l e s  i n  Farm B u s i n e s s  (1966 ,  1967,  1968) ,  
when most  o t h e r  a u t h o r s  w ere  s o l e l y  c o n c e r n e d  w i t h  t h e  a v a i l a b i l i t y  
o f  c r e d i t .
L a t e r  i n  t h i s  s t u d y ,  m odels  o f  farm c a p i t a l  i n v e s t m e n t  a r e  d e v e l o p e d .
An e s s e n t i a l  p a r t  o f  t h i s  p r o c e s s  i s  t h e  f o r m u l a t i o n  o f  t h e  u n d e r l y i n g  
l o g i c .  I t  was i m p o r t a n t ,  t h e r e f o r e ,  t o  i d e n t i f y  t h e  main d e t e r m i n a n t s  
o f  t h e  s u p p l y  o f  e x t e r n a l  (on f a rm )  c r e d i t  t o  f a r m e r s .  Fo u r  a r t i c l e s  
on c r e d i t ,  w r i t t e n  by b a n k e r s  Hooper ( 1 9 5 5 ) ,  Tuke ( 1 9 5 6 ) ,  C o u r s e  ( i 9 6 0 )  
and C o l l in g w o o d  ( 1 9 6 7 ) ,  i d e n t i f i e d  t h e  i m p o r t a n t  f a c t o r s  a s  b e i n g :
a )  Income o f  f a r m e r ,  b)  C o n s e r v a t i o n  o f  p a r t  o f  incom e,  c )  E q u i t y  
p o s i t i o n  o f  f a r m e r .
The p u b l i s h e d  works on s o u r c e s  o f  c a p i t a l  a r e  a t  two l e v e l s .  F i r s t l y ,  
t h e r e  a r e  i n f o r m a t i v e  t y p e  a r t i c l e s  J a w e tz  (1 9 5 9 ) ,  Cobham and 
S t r o n g  ( 1 9 6 7 ) ,  Davey ( 1 9 6 7 ) ,  Fordham ( 1 9 6 8 ) ,  Thomas (1970)  and  H i l l  
( 1 9 7 3 ) ,  wh ich  a p p e a r  i n  j o u r n a l s  r e a d  by f a r m e r s ,  and p e r f o r m  a 
v a l u a b l e  e d u c a t i o n a l  f u n c t i o n  by i n d i c a t i n g  t h e  s o u r c e s  o f  a g r i c u l t u r a l  
c r e d i t  and i t s  main u s e s .  S e c o n d ly ,  t h e r e  were  a r t i c l e s  i n  p r o f e s s ­
i o n a l  p u b l i c a t i o n s  which  a n a l y s e d  more d e e p l y  t h e  s o u r c e s  o f  c r e d i t  
and t h e  means o f  a l l o c a t i n g  c a p i t a l ,  t h e  adequacy  o f  t h e  s o u r c e s  of  
c a p i t a l , ’ e t c .  An i m p o r t a n t  a r t i c l e  on t h i s  s u b j e c t  c o n c e r n e d  w i t h  
t h e  f u n c t i o n s  and p l a c e  o f  c r e d i t  i n s t i t u t i o n s  i n  s u p p l y i n g  
t y p e s  o f  c r e d i t ,  was w r i t t e n  by Tuck ( 1 9 5 6 ) ,  The o f f i c i a l  view 
r e g a r d i n g  t h e  adequacy  o f  c r e d i t  i n s t i t u t i o n s  s u p p l y i n g  a g r i c u l t u r e  
was e x p r e s s e d  i n  one o f  t h e  c o n c l u s i o n s  o f  t h e  R a d c l i f f e  R e p o r t  (1959)  
on t h e  "The Workings  o f  t h e  Moneta ry  System" -
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Wo have  n o t  been a b l e  t o  r e a c h  t h e  c o n c l u s i o n  t h a t  t h e r e  i s  
any o b v i o u s  and s e r i o u s  gap i n  t h e  p r o v i s i o n  o f  c r e d i t  f o r  c r e d i t ­
wor thy  a g r i c u l t u r a l  b o r r o w e r s ,  such a s  t o  j u s t i f y  t h e  e s t a b l i s h m e n t  
o f  any new i n s t i t u t i o n s  i n  t h i s  f i e l d .
E i g h t  y e a r s  a f t e r  t h e  p u b l i c a t i o n  o f  t h e  above  r e p o r t ,  C o l l ingw ood  
( 1 9 6 7 ) ,  a b a n k e r ,  i n  commenting on t h e  c u r r e n t  r e l e v a n c e  o f  t h e  r e p o r t ,  
a g re e d  t h a t  t h e  n e e d s  o f  c r e d i t o w r t h y  f a r m e r s  were a d e q u a t e l y  s e r v e d  
f o r  s h o r t - t e r m  c r e d i t  bu t  was r a t h e r  more s c e p t i c a l  a b o u t  t h e  r o l e  and 
a c h i e v e m e n t s  o f  banks  i n  p r o v i d i n g  l o n g e r  t e r m  c r e d i t  -  a  r o l e  which 
was recommended by t h e  R a d c l i f f e  r e p o r t .
One o f  t h e  f e a t u r e s  o f  a g r i c u l t u r a l  c r e d i t  i s  t h e  low i n c i d e n c e  o f  
c r e d i t  r a i s e d  on t h e  s t o c k  exc hange  due t o  l a r g e  numbers  o f  f a m i l y  
f a r m s - D a w e t z  ( 1959) and Wood ( 1 9 6 5 ) .  I t  was s u g g e s t e d  by Camamile  
( 1 9 6 9 ) ,  and C l a r k s o n  and E l l i o t  ( l 9 7 0 ) ,  t h a t  t h e  j o i n t  s t o c k  p r i n c i p l e  
may be a  p o s s i b l e  s o l u t i o n  t o  t h e  l a r g e - f a r m  c r e d i t  r e q u i r e m e n t s .  The 
low r e t u r n  on t h e  l a n d l o r d  t y p e  a s s e t s  o f  a g r i c u l t u r e  i s  c o n s i d e r e d  
by t h e  a u t h o r  t o  m i l i t a t e  a g a i n s t  a  s i g n i f i c a n t  i n c r e a s e  i n  c r e d i t  f rom 
t h i s  s o u r c e  i n  t h e  n e a r  f u t u r e ,  a s  t h e  l a r g e  i n s t i t u t i o n a l  i n v e s t o r s  
were on ly  i n t e r e s t e d  i n  a g r i c u l t u r e  w i t h  i t s  low r e t u r n  on c a p i t a l  w h i l e  
t h e r e  was t h e  p r o s p e c t  o f  r i s i n g  l a n d  v a l u e s .  The f u t u r e  o f  l a n d
v a l u e s  i n  1975 i s  e x t r e m e l y  d o u b t f u l .
A s u rv e y  o f  c a p i t a l  and c r e d i t  i n  a g r i c u l t u r e  was com m iss ioned  by 
t h e  Government  i n  1970,  t h e  r e s u l t  o f  which was p u b l i s h e d  i n  1973
(Wilson  r e p o r t ) .  The r e p o r t  p r o v i d e d  v a l u a b l e  i n f o r m a t i o n  on t h e
n e t  w or th  p o s i t i o n  o f  f a r m e r s ,  t h e  a s s e t  and l i a b i l i t y  s t r u c t u r e ,  
r e t u r n  on c a p i t a l ,  e t c .  One o f  t h e  main c o n c l u s i o n s  -  t h a t  e x i s t i n g  
s o u r c e s  o f  c r e d i t  were l a r g e l y  a d e q u a t e  -  h a s  s i n c e  become o u t d a t e d  
due t o  t h e  r a p i d  i n c r e a s e  i n  l a n d  p r i c e s  and i n t e r e s t  r a t e s .  The 
p rob lem was c l e a r l y  d e f i n e d  by De P a u l a  (1974)  who s t a t e d  t h a t  t h e  
r a p i d  i n c r e a s e  i n  l a n d  v a l u e s  and i n t e r e s t  r a t e s  had made i t  
i m p o s s i b l e  f o r  new e n t r a n t s  and  e x i s t i n g  f a r m e r s ,  u n d e r  t h e  t h r e a t  o f  
c a p i t a l  t a x a t i o n ,  t o  c o n t i n u e  w i t h  p r e v i o u s  l e v e l s  o f  e q u i t y  h o l d i n g .
As ho s a y 3, " The i n e s c a p a b l e  s o l u t i o n  f o r  t h e  f a r m e r  i n v o l v e s  p a r t i n g  
w i t h  a l l  o r  some o f  h i s  e q u i t y " .
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I t  may be c o n c lu d e d  from t h e s e  comments t h a t  a  means h a s  t o  be found 
t o  s u p p ly  a d e q u a t e  c r e d i t  a n d / o r  c a p i t a l  f u n d s  t o  t h e  a g r i c u l t u r a l  
i n d u s t r y  i f  f a rm s  a r e  n o t  t o  become f r a g m e n t e d  due t o  t h e  s a l e  of  
p o r t i o n s  o f  t h e  farm l a n d  t o  meet  t h e  t a x  l i a b i l i t y  on t h e  r a p i d l y  
i n c r e a s i n g  a s s e t  v a l u s  o f  most  f a r m s .
2 , 2 . 3 ,  The F a r m e r ' s  A t t i t u d e  t o  I n v e s t m e n t
S t u d i e s  i n t o  f a rm er s *  a t t i t u d e s  t o  i n v e s t m e n t  and 
m o t i v a t i o n  t o  i n v e s t  a r e  o f  r e l a t i v e l y  r e c e n t  o r i g i n .  W r i t i n g  i n  
1963,  J o n e s  commented t h a t  a g r i c u l t u r a l  e c o n o m i s t s  had i g n o r e d  t h e  
"human f a c t o r "  i n  a g r i c u l t u r a l  change  and a d j u s t m e n t .  F u r t h e r m o r e ,
M o r r i s  (1964)  s a i d
  ..........  I n  t h i s  c o u n t r y  uie have  p r o g r e s s e d  on ly  a  v e r y  l i t t l e  a lo n g
t h e  p a t h  which  l e a d s  t o  t h e  u n d e r s t a n d i n g  o f  s o c i a l  c o n d i t i o n s  and 
human m o t i v e s  i n  f a r m i n g .
These  v i ew s  w e re  l a r g e l y  t r u e ,  a s  on ly  a  few s t u d i e s  i n v o l v i n g  
f a r m e r s '  a t t i t u d e s  t o  s a v i n g  and i n v e s t m e n t  had been e x e c u t e d  by t h a t  
t i m e .  Ashby ( 1 9 5 7 ) ,  M cFar lane  (1957 ,  1 9 5 8 ) ,  and H a r r i s o n  ( i 9 6 0 )  had 
a l l  n o t e d  t h e  p r e f e r e n c e  o f  f a r m e r s  t o  i n v e s t  f rom f a r m - g e n e r a t e d  
f u n d s  r a t h e r  t h a n  w i t h  bo r row ed  f u n d s ,  i . e .  t h e r e  was a  t e n d e n c y  
to w a r d s  c r e d i t  s h y n e s s .  In  c o n t r a s t ,  Green ( 1 9 5 8 ) ,  c o m p a r in g  t h e  
c r e d i t  s t r u c t u r e  o f  B r i t i s h  and A u s t r a l i a n  a g r i c u l t u r e ,  f o u n d  t h a t  
A u s t r a l i a n  l o w e r - i n c o m e  f a r m e r s  used  c o n s i d e r a b l e  h i r e - p u r c h a s e  c r e d i t .  
S e v e r a l  s t u d i e s  have  shown t h e  c o n s e r v a t i v e n e s s  o f  f a r m e r s  i n  o t h e r  
r e s p e c t s ,  such  a s  t h e  r e l u c t a n c e  t o  i n v e s t  i n  new i d e a s  -  J o n e s  ( 1 9 6 3 ) ,  
and M e t c a l f  ( 1 9 6 9 ) .  T h i s  may n o t  be e n t i r e l y  t h e  f a u l t  o f  t h e  f a r m e r  b u t  
i t  c o u l d  be due  t o  t h e  way t h e  p r o p o s e d  i n v e s t m e n t  was p r e s e n t e d  t o  
him -  B y rne s  ( 1 9 6 8 ) .  At t h e  same t i m e ,  t h e r e  i s  a  c h a r a c t e r i s t i c  
among c e r t a i n  f a r m e r s  t o  o v e r i n v e s t  i n  a g r i c u l t u r e ,  B ro im yer  (1966)  
a t t r i b u t e d  t h i s  f e a t u r e ,  i n  American f a r m i n g ,  t o  t h e  e x i s t e n c e  o f  
j o i n t  c o s t s  i n  a g r i c u l t u r e  and t o  t h e  f a c t  t h a t  t h e  f a r m e r  d i d  n o t  
s e e  h i s  o u t p u t  a s  c o n t r i b u t i n g  t o  o v e r - s u p p l y .  He ( B r e i m y e r )  d i d  
n o t  t h i n k  t h e r e  was a  " p s y c h o t i c  u rg e"  among f a r m e r s  t o  i n v e s t *
Campbel l  ( 1 9 5 8 ) ,  e xa m in ing  t h e  r e a s o n i n g  o f  a  group o f  A u s t r a l i a n  
f a r m e r s ,  c o n c l u d e d  t h a t  much i n v e s t m e n t  was i r r a t i o n a l .  No e v i d e n c e  
c o u ld  be  found  o f  U n i t e d  Kingdom work which  q u e s t i o n e d  t h e  r a t i o n a l i t y  
of  f a r m e r s  i n  making i n v e s t m e n t  d e c i s i o n s .  Most r e s e a r c h e r s  have  
a c c e p t e d  de f a c t o  i n v e s t m e n t  d e c i s i o n s  and t h e n  s o u g h t  t o
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r a t i o n a l i s e  t h e  d e c i s i o n .
The r e s u l t s  o f  B r i t i s h  work by Dew (1964)  and H a r r i s o n  (1967 ,  1972 ) ,  
American work by Heady e t  a l  ( 1 9 5 3 ) ,  Garo ia n  e t  a l  ( 1 9 6 3 ) ,  W ir th
(1964)  and A u s t r a l i a n  work by B r i a n  e t  a l  ( 1 9 6 5 ) ,  a l l  c o n c lu d e d  t h a t  
t h e  i m p o r t a n t  f a c t o r  i n  f a r m e r  m o t i v a t i o n  was age  and c a r e e r  s t a g e  
which i n c l u d e s  such  f a c t o r s  a s  number o f  d e p e n d e n t s  and management  
s k i l l .
T h i s  b r i e f  r e v i e w  o f  a  f a r m e r ' s  a t t i t u d e  t o  i n v e s t m e n t  h a s  shown t h a t
t h e  main d e t e r m i n a n t s  o f  f a r m e r  m o t i v a t i o n  a r e  known, bu t  t h e r e  was
an o b v i o u s  l a c k  o f  q u a n t i t a t i v e  s t u d i e s  t o  e s t a b l i s h  t h e  f u n c t i o n a l
r e l a t i o n s h i p s  be tw een  m o t i v a t i o n a l  and economic  v a r i a b l e s  and t h e
i n v e s t m e n t  d e c i s i o n s  o f  f a r m e r s .  I n  a  r e c e n t  p a p e r ,  Gasson ( 1 9 7 3 ) ,
a l t h o u g h  n o t  d i r e c t l y  c o n c e r n e d  w i t h  i n v e s t m e n t ,  s u g g e s t e d  t h a t ;
. . . . . .  A b e t t e r  u n d e r s t a n d i n g  o f  m o t i v a t i o n  t a k e n  i n  c o n j u n c t i o n
w i t h  i n f o r m a t i o n  a l r e a d y  a v a i l a b l e  on m a t e r i a l  r e s o u r c e s  and 
c o n s t r a i n t s ,  c o u l d  l e a d  t o  a  more a d e q u a t e  e x p l a n a t i o n  and p r e d i c t ­
i o n  o f  f a r m e r s '  economic b e h a v i o u r .
A s h o r t  c h a p t e r  ( C h a p t e r  V I I )  i s  i n c l u d e d  i n  t h e  p r e s e n t  s t u d y ,  on 
t h e  a t t i t u d e  o f  West S c o t l a n d  d a i r y  f a r m e r s ,  i n  o r d e r  t o  e x p l a i n  
more f u l l y  t h e  i n v e s t m e n t  d e c i s i o n s  and p r o b le m s  of  t h e s e  f a r m e r s ,  
which o t h e r w i s e  c o u l d  o n ly  be a n a l y s e d  i n  t e r m s  o f  t h e  f i n a n c i a l  
r e s u l t  o f  t h e i r  a c t i o n s .
2 . 3 .  B a l a n c e  S he e t  A n a l y s e s
Aw areness  o f  t h e  v a l u e  o f  farm b a l a n c e  s h e e t  s t u d i e s  i s  
c o m p a r a t i v e l y  r e c e n t .  Most a c t i v i t y  i n  b a l a n c e  s h e e t  a n a l y s i s  has  
been c o n c e n t r a t e d  on t h e  e x a m i n a t i o n  o f  b a l a n c e  s h e e t  r a t i o s  and t h e  
s t r u c t u r e  o f  a s s e t s  and l i a b i l i t i e s ,  l a r g e l y  f o r  farm p e r f o r m a n c e  
a s s e s s m e n t .  I t  was on ly  from t h e  l a t t e r  h a l f  o f  t h e  1 9 6 0 ' s  onwards 
t h a t  t h e  f lo w  a s p e c t s  ( s o u r c e  and d i s t r i b u t i o n  o f  f u n d s )  o f  t h e  
b a l a n c e  s h e e t  were  f u l l y  a p p r e c i a t e d .  C o n c u r r e n t  w i t h  t h e  above  
s t u d i e s  were  a t t e m p t s  t o  a n a l y s e  t h e  c a s h  f lo w  p a t t e r n  o f  v a r i o u s  
farm t y p e s .  I t  i s  t h e r e f o r e  p r o p o s e d  t o  r e v i e w  t h e  p u b l i s h e d  b a l a n c e  
s h e e t  s t u d i e s  w i t h i n  t h e  f ramework  o f  t h e  a c t i v i t i e s  m e n t io n e d  above .
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2 , 3 , 1 ,  A s s e t  and L i a b i l i t y  S t r u c t u r e
P r i o r  t o  1962 v e ry  s c a n t y  i n f o r m a t i o n  e x i s t e d  on t h e  
a s s e t  and l i a b i l i t y  s t r u c t u r e  o f  farms#  An e a r l y  a t t e m p t  was made 
by Dawe and N u t t  (1934)  t o  e s t i m a t e  t h e  c a p i t a l  r e q u i r e m e n t s  on a  
sdmple of  24 p o u l t r y  f a r m s .  A pa r t  f rom t h i s ,  Witney (1936)  had 
compared t h e  t e n a n t s  c a p i t a l  s t r u c t u r e  o f  two S c o t t i s h  s m a l l h o l d i n g s  ' 
and Imper  ( 1 9 3 8 )  had i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  be tw een  c a p i t a l  
i n v e s t m e n t  i n  power p e r  100 a c r e s  and s i z e  o f  f a r m s ,  f o r  97 N or th  of  
S c o t l a n d  f a r m s .  He c o n c lu d e d  t h e r e  was an i n v e r s e  r e l a t i o n s h i p .
The on ly  E n g l i s h  work d u r i n g  t h i s  p e r i o d  was a  d e s c r i p t i o n  o f  work ing  
c a p i t a l  r e q u i r e m e n t s  of  v a r i o u s  fa rm  t y p e s  by B enne t -O ones  ( 1 9 5 5 ) ,
In  1961,  t h e  c o n s t r u c t i o n  o f  a  b a l a n c e  s h e e t  was such  a  m y s t e r y  t o  
f a r m e r s  t h a t  D a v i e s  and Dunford  ( l 9 6 l )  f e l t  o b l i g e d  t o  w r i t e  an 
a r t i c l e  on t h e  use-  o f  a  b a l a n c e  s h e e t .  T h i s  s t u d y ,  a l t h o u g h  no t  
f i r s t  i n  t h e  f i e l d ,  a l s o  d e v e lo p e d  t h e  c o n s t r u c t i o n  and u s e  o f  a 
s o u r c e  and d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t  f o r  a g r i c u l t u r a l  b u s i n e s s e s ,  
which was adva nce d  t h i n k i n g  a t  t h a t  p e r i o d ,
B e n n e t - J o n e s  (1963 ,  1964)  i n v e s t i g a t e d  i n v e s t m e n t  im p rove m e n ts  on a  
sample  o f  f a r m s ,  bu t  i t  was Dunford  and D a v i e s  (1964)  who made t h e  
f i r s t  a t t e m p t  t o  o b t a i n  d e t a i l e d  i n f o r m a t i o n  on f i x e d  c a p i t a l  
i n v e s t m e n t  on a  r e g i o n a l  b a s i s ,  A s i m i l a r  s t u d y  was c o n d u c te d  f o r  
S c o t t i s h  f a r m s  by Bon th ron  ( 1 9 6 9 ) ,
I n f o r m a t i o n  on t h e  a s s e t  and l i a b i l i t y  s t r u c t u r e  o f  f a r m in g  was s t i l l  
so  l i m i t e d  i n  t h e  1 9 6 0 ' s ,  t h a t  t h e  work on b a l a n c e  s h e e t s  was 
r e s t r i c t e d  t o  t h e  b a s i c  i n v e s t i g a t i o n  o f  t h e  a s s e t  and l i a b i l i t y  
s t r u c t u r e .  I t  s h o u l d  a l s o  be n o t e d - t h a t  t h i s  work was c o n f i n e d  t o  
two c e n t r e s ,  namely ,  H a r r i s o n  (1965 ,  1967)  w ork ing  on Buckingham 
f a r m s ,  and D a v i e s  and D unfo rd  ( l 9 6 7 ,  1967 ) ,  a t  E x e t e r .
By 1971,  D a v i e s  e t  a l  ( 1971)  had a c c u m u la t e d  s u f f i c i e n t  b a l a n c e  s h e e t  
i n f o r m a t i o n  o v e r  t h e  t e n  y e a r  p e r i o d  up t o  1 9 6 7 / 6 8 ,  t o  a l l o w  t h e  
t r e n d  i n  a s s e t  s t r u c t u r e  t o  be e v a l u a t e d .  They found  t h a t  t o t a l  
a s s e t s  were  i n c r e a s i n g ,  w h i l e  t h e  r e l a t i v e  i m p o r t a n c e  o f  t e n a n t s  
a s s e t s  was d e c r e a s i n g .  A p p r e c i a t i n g  l a n d  v a l u e s  had e n a b l e d  n e t  w or th  
t o  keep p a c e  w i t h  i n c r e a s e d  b o r r o w i n g s ,  H a r r i s o n  (1972)  was a l s o  
a b l e ,  by t h i s  t i m e ,  t o  comment on f a r m e r s '  b o r ro w in g  p a t t e r n s .  O th e r  
r e g i o n s  o f  t h e  U n i t e d  Kingdom were  much l e s s  f o r t u n a t e  i n  t h e
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i n f o r m a t i o n  a v a i l a b l e  on t h e  farm a s s e t  and l i a b i l i t y  p o s i t i o n .
The s i t u a t i o n  was t y p i f i e d  by t h e  f o l l o w i n g  s t a t e m e n t  i n  t h e  
U n i v e r s i t y  o f  Leeds  F a rm e r s  R e p o r t  ( l 9 7 l ) ;
. . . . . .  D ur ing  t h e  y e a r  19 6 9 /7 0  we s t a r t e d  t o  make a  c l o s e r  e n q u i r y
i n t o  some o f  t h e  q u e s t i o n s  r e l a t i n g  t o  c a p i t a l  i n v e s t m e n t  on f a r m s ,  
and i t  i s  hoped t o  c o n t i n u e  t h i s  i n  f u t u r e  y e a r s ,  a s  l i t t l e  
i n f o r m a t i o n  r e l a t i n g  t o  farm c a p i t a l  i s  a v a i l a b l e .
The Government  was a l s o  aware  o f  t h e  d e f i c i e n c y  o f  i n f o r m a t i o n  on 
c a p i t a l  s i n c e  i t  comm iss ioned  a  s u r v e y ,  on a  U n i t e d  Kingdom b a s i s ,  
i n t o  t h e  a s s e t s  and l i a b i l i t i e s  o f  a g r i c u l t u r e ,  which was commenced 
i n  1970 and r e p o r t e d  by Wilson  ( 1 9 7 3 ) .  The r e p o r t  p r o v i d e d  
i n f o r m a t i o n  on t h e  l i a b i l i t y  and a s s e t  s t r u c t u r e  o f  S c o t t i s h  f a r m s .
The low number o f  d a i r y  f a r m s  (21 owner o c c u p i e r  and 4 t e n a n t )  
t a k e n  t o  r e p r e s e n t  a l l  S c o t l a n d  d a i r y  f a r m s  may c a s t  d o u b t s  on t h e  
r e l i a b i l i t y  o f  t h e  r e s u l t s .  The r e s u l t s ,  however ,  do s u p p l y  an 
i n d i c a t i o n  o f  t h e  a s s e t / l i a b i l i t y  p o s i t i o n  on S c o t t i s h  d a i r y  f a rm s  
a l t h o u g h  no c o n c e n t r a t e d  a t t e m p t  was made t o  a n a l y s e  t h e  c o n s t r a i n t s  
on each  s o u r c e  o f  c r e d i t  o r . t h e  f a c t o r s  d e t e r m i n i n g  t h e  a s s e t  
s t r u c t u r e  o f  t h e  b u s i n e s s e s *
The p r e s e n t  s i t u a t i o n  i n  S c o t l a n d  h a s  been i m p r o v in g  p r i o r  t o  t h e  
Wilson R e p o r t  ( 1 9 7 3 ) ,  a s  Cason ( l 9 7 l )  r e p o r t e d  (on a  group  o f  N or th  
S c o t l a n d  f a r m s ) ,  w h i l e  W hi tehouse  (1973)  p r e s e n t e d  summari sed  
b a l a n c e  s h e e t s  f o r  f o u r  t y p e s  o f  S c o t t i s h  f a r m i n g .
The re  s t i l l  e x i s t s  a  d e f i n i t e  need  f o r  more a c c u r a t e  i n f o r m a t i o n  on 
t h e  s t r u c t u r e  o f  t h e  a s s e t s  and l i a b i l i t i e s  of  d a i r y  f a r m s  i n  West 
S c o t l a n d .  An a t t e m p t  i s  made, t h e r e f o r e ,  i n  C h a p t e r  f o u r  o f  t h i s  
t h e s i s ,  t o  e s t i m a t e ,  u s i n g  r e g r e s s i o n  a n a l y s i s ,  t h e  a s s e t  s t r u c t u r e  
o f  d a i r y  f a r m s  i n  t h e  West p r o v i n c e .
2 . 3 . 2 ,  B a l a n c e  S h e e t  R a t i o s
The no rm a l  f u n c t i o n  o f  b a l a n c e  s h e e t  r a t i o s ,  o f  which 
t h e r e  a r e  s e v e r a l ,  e . g .  r a t e  o f  r e t u r n  on c a p i t a l ,  e q u i t y  p e r c e n t a g e ,  
g e a r i n g  and r a t e  o f  t u r n o v e r  o f  c a p i t a l ,  i s  t o  a c t  a s  a  m ea s u re  o f  
c a p i t a l  u t i l i s a t i o n  a n d / o r  t o  m o n i t o r  farm r e s o u r c e  p r o d u c t i v i t y .
The r a t e  o f  t u r n o v e r  o f  c a p i t a l ,  a s  a  m easu re  o f  c a p i t a l  u t i l i s a t i o n ,  
was s u g g e s t e d  by Knox (1934 )  and Imper  ( 1 9 3 6 ) ,  Both a u t h o r s  c o n s i d e r e d
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t h e r e  was a  p o s i t i v e  c o r r e l a t i o n  between t h e  l e v e l  o f  t u r n o v e r  and 
t h e  number o f  f a r m s  making a  p r o f i t ,  i . e .  h i g h e r  t u r n o v e r ,  h i g h e r  
p r o f i t .  The s t u d y  by Imper  was t o  be e l a b o r a t e d  a t  a  l a t e r  d a t e ,  
bu t  no s u b s e q u e n t  r e c o r d  o f  t h i s  c o u ld  be fo u n d ,  n o r  was t h e r e  any ■ 
r e c o r d  o f  o t h e r  p u b l i s h e d  i n f o r m a t i o n  on t h e  u s e  o f  t h e  r a t e  o f  t u r n o v e r  
o f  c a p i t a l  a s  a  m easu re  o f  p r o f i t a b i l i t y ,  s i n c e  t h a t  p e r i o d .  Hence 
i t  was d e c i d e d  t o  examine r a t e  o f  t u r n o v e r  a s  a  m easu re  o f  c a p i t a l  
u t i l i s a t i o n  i n  t h i s  t h e s i s .
In  1956,  Tuck d e f i n e d  c a p i t a l  i n  t h e  farm b u s i n e s s  and made t h e  
s i g n i f i c a n t  d i s t i n c t i o n  be tw een  m a r g i n a l  r e t u r n  and a v e r a g e  r e t u r n  
on c a p i t a l ,  a s  a method o f  a l l o c a t i n g  a d d i t i o n a l  c a p i t a l  t o  t h e  farm 
b u s i n e s s .  I t  was t o  be a n o t h e r  t o n  y e a r s  b e f o r e  t h i s  c o n c e p t  became 
w i d e ly  a c c e p t e d .
The l a c k  o f  i n f o r m a t i o n  c o n c e r n i n g  r e t u r n  on a g r i c u l t u r a l  c a p i t a l  
d u r i n g  t h e  1 9 5 0 ’ s  and e a r l y  1960*s  was made c l e a r  by Long ( i 9 6 0 ) ,  
who commented i n  ' A g r i c u l t u r e * ;
 ..............  The a b s e n c e  of  i n f o r m a t i o n  on t h e  r e t u r n s  t o  c a p i t a l  i n
d i f f e r e n t  f o rm s  and u n d e r  d i f f e r e n t  c i r c u m s t a n c e s ,  i s  a  m a jo r  
h a n d ic a p  t o  e f f i c i e n t  p l a n n i n g  on t h e  b a s i s  o f  e q u i - m a r g i n a l i s a t i o n  
o f  r e t u r n s  t o  p r o d u c t i v e  f a c t o r s .
R i g h t l y ,  Ashby ( l 9 6 l )  was a l s o  v e r y  c r i t i c a l  a bou t  a g r i c u l t u r a l  
e c o n o m i s t s  and t h e i r  a v o i d a n c e  o f  r e t u r n  on c a p i t a l  a s  a m easu re  of  
p r o f i t a b i l i t y .  As p r o o f ,  he q u o t e d  t h e  a b s e n c e  o f  such  a  m easu re  
i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  p u b l i c a t i o n  ' C o s t s  and E f f i c i e n c y  i n  
Milk P r o d u c t i o n '  ( i 9 6 0 ) ,  where  i t  was c o n c lu d e d  t h a t  c a p i t a l  was on ly  
a  l i m i t i n g  f a c t o r  on l a r g e r  f a r m s  and t h a t  a c r e a g e  was t h e  l i m i t i n g  
f a c t o r  on s m a l l e r  farms* H a r r i s o n  ( l 9 6 l ) ,  i n  a  r e j o i n d e r  i n  'The  
Form E c o n o m i s t ' ,  commented t h a t  i n  many c a s e s  o n ly  i n a d e q u a t e  d a t a  
was a v a i l a b l e  bu t  d i d  n o t  deny t h e  c o n t i n u e d  u s e  o f  s e c o n d a r y  d a t a  
e*g ,  p r o f i t  p e r  cow, when s u p e r i o r  d a t a  was a v a i l a b l e .  He a l s o  c i t e d  
S t e w a r t  (19 6 1 )  and McFarquhar  (1961)  a s  two e c o n o m i s t s  c u r r e n t l y  
work ing  on t h e  q u e s t i o n  o f  m a r g i n a l  c a p i t a l ,  (T hese  two s t u d i e s  
i n v o l v e d  l i n e a r  programming s o l u t i o n s  t o  l e a s t  c o s t  c o m b i n a t i o n s  of  
f a c t o r s  o f  p r o d u c t i o n ) .  By 1965,  i\I.A,A,S* were s t r e s s i n g  t h e  
i m p o r t a n c e  o f  t h e  m a r g i n a l  r e t u r n  t o  m a r g i n a l  i n v e s t m e n t s  i n  a  
' T e c h n i c a l  Management N o t e '  by G i l e s  e t  a l  ( 1 9 6 5 ) .
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A s e r i e s  o f  anonymous a r t i c l e s  i n  'Farm B u s i n e s s '  (1966 ,  1967,
1968)  moved t h e  e m p h a s i s  f rom t h e  need  f o r  a  m easu re  o f  r e t u r n  on 
c a p i t a l  t o  t h e  i n a d e q u a c y  o f  n e t  f a rm  income e x p r e s s e d  a s  a  p e r c e n t ­
age  o f  t h e  c a p i t a l  employed,  a s  a  m easu re  o f  c a p i t a l  u t i l i s a t i o n  o r  
r e t u r n  on c a p i t a l .  T h i s  m easu re  do e s  no t  t a k e  a c c o u n t  o f  t h e  g e a r i n g  
o f  a  farm (which  p a r t l y  d e t e r m i n e s  t h e  amount o f  i n t e r e s t  paym en ts  
on borrowed c a p i t a l )  o r  t h e  f a c t  t h a t  l i v i n g  e x p e n s e s  a r e  n o t  a  
r e s i d u a l  ( t h e  f a r m e r  r e q u i r e s  t o  l i v e  b e f o r e  a  p r o f i t  i s  m ade) .  
C o n c u r r e n t l y ,  D a v i e s  e t  a l  ( 1967)  were  a d v o c a t i n g  g r e a t e r  u s e  o f  
b a l a n c e  s h e e t  r a t i o s  a s  m e a s u r e s  o f  c a p i t a l  u t i l i s a t i o n ,  t h e  e m p h a s i s  
b e in g  p l a c e d  on c a p i t a l  g e a r i n g .  In  a t t e m p t s  t o  o b t a i n  a  b e t t e r  
m easu re  o f  b u s i n e s s  s u c c e s s ,  Tracy  (1967)  u s e d  t h e  c o n c e p t  o f  i n c r e a s e  
o r  d e c r e a s e  i n  n e t  w or th  a s  a  m easu re  o f  c a p i t a l  u t i l i s a t i o n ,  
c o n c l u d i n g  t h a t  t h e  i n c r e a s e  o r  d e c r e a s e  i n  n e t  w or th  was ' a  more 
b a s i c  y a r d s t i c k  o f  s u c c e s s  t h a n  e i t h e r  p r o f i t  o r  l o s s  t a k e n  a l o n e * .
T h i s  a p p e a r s  t o  a v o id  t h e  q u e s t i o n  o f  t h e  u s e  o f  e x i s t i n g  c a p i t a l  b u t ,  
he  c o n t i n u e s ,  " . . . i n  p r a c t i c e  a v e r a g e  r e t u r n  on e x i s t i n g  c a p i t a l  
a p p e a r s  t o  l o o k  a f t e r  i t s e l f  v e ry  w e l l " ,  p r o v i d e d  m a r g i n a l  c a p i t a l  
i n v e s t m e n t s  a r e  p r o p e r l y  j u s t i f i e d  when a p p l i e d .  T h i s  view was 
s h a r e d  by Sayce ( i 9 6 0 ) .  The c o n c e p t  o f  n e t  w o r th  i n c r e a s e  a s  a  
measure  o f  g row th  was a l s o  b e i n g  d e v e lo p e d  by Baker  and Hopkin (1 9 6 9 ) ,  
i n  America,  who found  t h a t  e q u i t y  i n c r e a s e  was a f u n c t i o n  of  
l e v e r a g e  and t h e  r a t e  o f  i n t e r e s t  on bo r rowed  c a p i t a l ,  where  l e v e r ­
age  i s  t h e  r a t i o  o f  d e b t  c a p i t a l  t o  e q u i t y  c a p i t a l  ( i . e .  g e a r i n g  
r a t i o ) .
At t h e  m ac ro -econom ic  l e v e l ,  a t t e m p t s  were made by D e x t e r  ( 1 9 6 7 ) ,
P e t e r s  (1967 ,  1970)  and T ra cy  ( 1 9 7 0 ) ,  t o  m ea su re  t h e  e f f i c i e n c y  o f  
c a p i t a l  u t i l i s a t i o n  i n  a g r i c u l t u r e  w i t h  t h e  a i d  o f  i n c r e m e n t a l  
c a p i t a l / o u t p u t  r a t i o s  ( l . C . O . R . ' s )  Whitby (1968)  a t t r i b u t e d  t h e  
d i f f i c u l t y  o f  o b t a i n i n g  a  m e a n i n g f u l  r e s u l t  f rom t h e  u s e  o f  an 
I , C , 0 , R ,  t o  t h e  t w in  d i f f i c u l t i e s  o f  m e a s u r in g  t h e  amount  o f  c a p i t a l  
f o r m a t i o n  i n  a  p e r i o d  and  t h e  v a l u a t i o n  o f  i n c r e m e n t a l  c a p i t a l  and 
o u t p u t .  T h e s e  p r o b le m s  a r e  a l s o  p a r t i c u l a r l y  r e l e v a n t  t o  t h e  use  
o f  b a l a n c e  s h e e t  r a t i o s  a t  t h e  m ic r o -e c o n o m ic  l e v e l  o f  t h e  farm b u s i n e s s .
I n  S c o t l a n d ,  B l y t h  and Rowbottom ( 1 9 6 8 ) ,  w ere  aware  o f  t h e  i n a d e q u a c y  
o f  t h e  e x i s t i n g  p r o f i t  p e r  a c r e  t y p e  o f  p e r f o r m a n c e  m e a s u r e s ,  
e s p e c i a l l y  when c a p i t a l  was l i m i t e d .  They s t r e s s e d  t h e  need  f o r  a
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good m a r g i n a l  r a t u r n  on a d d i t i o n a l  i n v e s t m e n t  t o  m a i n t a i n  a n d / o r  
i n c r e a s e  t h e  o v e r a l l  r e t u r n  on e x i s t i n g  c a p i t a l ,  and a l s o  t h e  
i m p o r t a n c e  o f  t h e  r a t i o  o f  e q u i t y  t o  bor rowed  c a p i t a l  ( g e a r i n g ) .
Reid ( 1 9 6 9 ) ,  w r i t i n g  on t h e  i n t e r p r e t a t i o n  o f  b a l a n c e  s h e e t s ,  
commented t h a t  t h e  u s e  o f  c a p i t a l  had become " t h e  dom inan t  p o i n t  o f  
d i s c u s s i o n  i n  t h e  f i e l d  o f  farm management" ,  a s  i s  i l l u s t r a t e d  by t h e  
number o f  w r i t e r s  who t o o k  an  i n t e r e s t  i n  t h e  i n t e r p r e t a t i o n  o f  
b a l a n c e  s h e e t  r a t i o s  and r e t u r n  on c a p i t a l  i n  a g r i c u l t u r e .  Among 
t h o s e  wore Mordaunt  ( 1 9 6 9 ) ,  C a l d e r  ( 1 9 6 9 ) ,  and  S a u n d e r s  ( 1 9 6 9 ) ,  who 
c o n c lu d e d  t h a t  one o f  t h e  p r o b l e m s  o f  u s i n g  b a l a n c e  s h e e t  r a t i o s  f o r  
farm management  p u r p o s e s  was t o  d e t e r m i n e  t h e  l e v e l  o f  r a t i o  which 
was b e s t*  G e n e r a l l y ,  i n  t h e  c a s e  o f  g e a r i n g ,  low g e a r i n g  s u i t s  a  
farm b u s i n e s s  b e s t ,  s i n c e  t h i s  r e d u c e s  t h e  demands on o p e r a t i n g  
e f f i c i e n c y .  The a c t i v i t y  i n  b a l a n c e  s h e e t  a n a l y s i s  c o n t i n u e d  i n t o  
1970 w i t h  Hayes  (1970)  a d v o c a t i n g  f u r t h e r  de ve lopm en t  o f  r a t i o s  f o r  
farm p l a n n i n g .  Godf rey (19 7 0 )  d e l i n e a t e d  t h e  v a r i o u s  m e a s u r e s  of  
c a p i t a l  i n  t h e  b a l a n c e  s h e e t  end  t h e  r e t u r n  t h e r e o n ,  f rom t h e  p r o f i t  
and l o s s  a c c o u n t .  He a l s o  i n c l u d e d  a  v a l u a b l e  s e c t i o n  on t h e  p i t f a l l s  
a s s o c i a t e d  w i t h  c a p i t a l  v a l u a t i o n  i n  a  r a t e  o f  r e t u r n  on c a p i t a l  
c a l c u l a t i o n .
The m ethods  o f  m e a s u r in g  c a p i t a l  u t i l i s a t i o n  i n  a g r i c u l t u r e  have  no t  
y e t  r e a c h e d  a  s o p h i s t i c a t e d  l e v e l .  P a n i c  (1972 )  d e v e l o p e d ,  f o r  
m a n u f a c t u r i n g  i n d u s t r y ,  a  m ea s u re  o f  c a p i t a l  u t i l i s a t i o n  b a s e d  on 
q u a r t e r l y  c a p i t a l / o u t p u t  r a t i o s .  He c a l c u l a t e d  t h e  l i n e a r  t r e n d  l i n e  
f o r  t h e  q u a r t e r l y  c a p i t a l / o u t p u t  r a t i o s  and t h e n  moved i t  upwards  
t o  p a s s  t h r o u g h  t h e  h i g h e s t  c a p i t a l / o u t p u t  r a t i o .  Each p o i n t  on 
t h e  s h i f t e d  t r e n d  l i n e  t h e n  r e p r e s e n t e d  ' f u l l  c a p i t a l  u t i l i s a t i o n * .
To o b t a i n  t h e  d e g r e e  o f  c a p i t a l  u t i l i s a t i o n  i n  any q u a r t e r ,  t h e  
r a t i o  o f  c a p i t a l / o u t p u t  f o r  t h a t  q u a r t e r  was d i v i d e d  by t h e  
c o r r e s p o n d i n g  v a l u e  on t h e  s h i f t e d  t r e n d  l i n e .  T h i s  method was 
c l o s e l y  examined  f o r  p o s s i b l e  a p p l i c a t i o n  t o  t h e  fa rm  s i t u a t i o n ,  bu t  
i t  was r e j e c t e d  due  t o  i n a d e q u a t e  q u a r t e r l y  d a t a  and t h e  f a c t  t h a t  
t h e  a g r i c u l t u r a l  p r o d u c t i o n  c y c l e  i s  c o n s i d e r a b l y  l o n g e r  t h a n  t h r e e  
mon th s .
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A g r i c u l t u r e  h a s  n o t  e s c a p e d  t h e  i n f l a t i o n a r y  p r e s s u r e s  o p e r a t i n g  on 
t h e  economy a t  l a r g e .  R ecen t  work on b a l a n c e  s h e e t  r a t i o  a n a l y s i s  
by W i l l i a m s  ( 1 9 7 2 ) ,  Anderson (1 9 7 2 ) ,  G i l e s  (1973)  and ,  i n  S c o t l a n d ,  
Whit ehouse  ( l 9 7 3 ) ,  h a s  been d i r e c t e d  a t  m ethods  t o  meet  t h e  c a p i t a l  
p r e s s u r e s  o f  t h e  f u t u r e  ( t h e  l i k e l y  need t o  bor row more f u n d s )  w i t h  
p a r t i c u l a r  a t t e n t i o n  b e in g  p a i d  t o  t h e  m a r g i n a l  r e t u r n  on c a p i t a l .
In  1969 S a u n d e r s  s t a t e d i
4.  . . . .  H i t h e r t o  t h e  b a l a n c e  s h e e t  h a s  been r a t h e r  t h e  C i n d e r e l l a  o f  
farm economic  a p p r e c i a t i o n .  In  t h e  e nde avou r  t o  l i f t  o u t p u t  t h e  
r e l a t i o n s h i p  be tw een  c a p i t a l  employed l i q u i d i t y  and o t h e r  f a c t o r s  
have t e n d e d  t o  be pushed  i n t o  s e co n d  p l a c e .
The s i t u a t i o n  d e s c r i b e d  above  i s  s t i l l  a p p r o p r i a t e  a t  p r e s e n t .  Thus 
i t  was c o n s i d e r e d  d e s i r a b l e  t o  a d o p t  a  d i f f e r e n t  a p p r o a c h  t o  b a l a n c e  
s h o o t  r a t i o  a n a l y s i s  i n  t h i s  s t u d y .  C e r t a i n  a s p e c t s  o f  b a l a n c e  s h e e t
r a t i o s  and t h e i r  f u n c t i o n a l  r e l a t i o n s h i p s  i n  i n v e s t m e n t  m ode l s ,  
e s p e c i a l l y  t h e  m a r g i n a l  p r o d u c t i v i t y  of  c a p i t a l ,  wore t h e r e f o r e  
examined .
2 , 3 . 3 .  Cash Flow
The p r e p a r a t i o n  o f  a  c a sh  f low  s t a t e m e n t  i s  a  f i r s t  s t a g e  
i n  t h e  d e v e lo p m e n t  o f  t h e  f low  a s p e c t s  o f  a  b a l a n c e  s h e e t .  I t  
r e p r e s e n t s  c o g n i z a n c e  o f  t h e  l i n k s  between  t h e  p r o f i t  a nd  l o s s  a c c o u n t  
( income and e x p e n d i t u r e )  and t h e  f i n a n c i a l  s t r u c t u r e  o f  t h e  b u s i n e s s  
( t h e  b a l a n c e  s h e e t ) .  Hence i t  was s u r p r i s i n g  t h a t  be tw een  1936 and 
1956 t h e r e  was no p u b l i s h e d  e v i d e n c e  o f  r e s e a r c h  i n t o  c a s h  f l o w s  i n  
a g r i c u l t u r e ,  N u t t  ( 1936)  p r e p a r e d  a  f lo w  o f  t h e  m on th ly  c a s h  
r e c e i p t s  and e x p e n s e s  on e i g h t e e n  Y o r k s h i r e  p o u l t r y  f a r m s .  He d i d  
n o t  i n c l u d e  c u m u l a t i v e  m on th ly  c a s h  b a l a n c e s ,  bu t  m e r e ly  n o t e d  t h e  
m onth ly  p a t t e r n  o f  r e c e i p t s  and pa y m e n t s .  However , H a r r i s o n  (1956)  
d i d  d e v e lo p  t h e  c a s h  f l o w  t o  i n c l u d e  t h e  c u m u l a t i v e  m on th ly  c a s h /  
bank b a l a n c e s  f o r  172 f a r m s  i n  t h e  Sou th  West E n g la n d ,  and was a b l e  
t o  a s s e s s  t h e  s e a s o n a l  c r e d i t  r e q u i r e m e n t s  o f  t h e  f a r m e r s .  H a r r i s o n  
(1956,  1957)  n e x t  d e v e l o p e d  t h e  c a s h  f low  i n t o  t h e  c a p i t a l  p r o f i l e ,  
which d i f f e r e d  from t h e  s i m p l e  c a s h  f lo w  i n  t h a t  i t  i n c l u d e d  t h e  
c a p i t a l  s t r u c t u r e  o f  t h e  b u s i n e s s  i . e .  t h e  s o u r c e s  o f  f i n a n c e  and 
amount o f  d e b t  owed t o  t h e  b u s i n e s s .  The c a p i t a l  p r o f i l e  i s  a  much 
more u s e f u l  a i d  t o  d e c i s i o n  making  a s  i t  can  be  u s e d  t o  examine  t h e  
c a sh  n e e d s  o f  t h e  farm and a l s o  t o  a l l o c a t e  new c a p i t a l  t o  a c h i e v e  a
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h i g h  m a r g i n a l  r e t u r n .
In  t h e  e n s u i n g  p e r i o d  t h e  c a p i t a l  p r o f i l e  was c o n s i d e r e d  by L loyd 
( 1 9 5 7 ) ,  De Regt  ( 1 9 5 8 ) ,  Beynon ( l 9 6 l )  and McFarquhar  ( 1 9 6 2 ) ,  a l l  o f  
whom were m a i n ly  c o n c e r n e d  w i t h  i t s  c o n s t r u c t i o n  and u s e  a s  a  farm 
management t o o ^ .
Marks ( l 9 6 l )  u n d e r t o o k  a  m on th ly  c a s h  r e c e i p t s  a n d  e x p e n s e s  a n a l y s i s  
f o r  f o r t y  f a r m s  a nd  came t o  s i m i l a r  c o n c l u s i o n s  t o  t h o s e  o f  H a r r i s o n  
i n  1956,  n a m e ly ,  t h a t  i f  b e t t e r  p r o v i s i o n  w ere  made f o r  p u r e l y  s e a s o n a l  
c r e d i t ,  t h e n  a  f a r m e r ' s  r e s e r v e s ,  r e q u i r e d  t o  c o v e r  s e a s o n a l  c r e d i t  
r e q u i r e m e n t s ,  c o u l d  be  p u t  t o  more p r o d u c t i v e  p u r p o s e s .
The g e n e r a l  s i t u a t i o n  i n  1968 ,  w i t h  r e s p e c t  t o  c a p i t a l  c o n t r o l  i n  
t h e  fa rm  b u s i n e s s ,  was a p t l y  e x p r e s s e d  by Reid (1968 )  who s t a t e d  
'Management a c c o u n t i n g  p r o c e d u r e s  i n  t h e  U n i t e d  Kingdom d e a l  
i n a d e q u a t e l y  w i t h  t h e  c a p i t a l  a s p e c t s  o f  t h e  b u s i n e s s * #  T h i s  view 
was s h a r e d  by B l y t h  and Rowbottom (1968)  and  C r o z i e r  ( 1 9 6 8 ) ,  The 
u r g e n t  need was,  end s t i l l  i s ,  f o r  t h e  c a s h  f lo w  t o  be t i e d  i n t o  t h e  
b a l a n c e  s h e e t ,  s i n c e  i t  i s  i m p o r t a n t  t o  know where  t h e  money i s  
coming from a s  w e l l  a s  where  i t  i s  b e in g  u s e d .  Such a  s o u r c e  and 
d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t  i s  t h e  l o g i c a l  c o n t i n u a t i o n  o f  t h e  
a n a l y s i s  o f  t h e  f low  a s p e c t s  o f  a  b a l a n c e  s h e e t .  The e x t e n t  t o  which 
t h i s  c o n c e p t  h a s  been  d e v e l o p e d  i s  r e v i e w e d  i n  S e c t i o n  2 , 3 , 4 .
No p u b l i s h e d  work e x i s t s  on t h e  c a s h  f low  p a t t e r n  o f  d a i r y  f a r m s  i n  
West S c o t l a n d ,  A d i g r e s s i o n  from t h e  main theme o f  t h i s  t h e s i s  
was t h e r e f o r e  f e l t  t o  be J u s t i f i e d  i n  C h a p t e r  s i x ,  i n  o r d e r  t o  examine 
t h e  c a s h  f l o w  p a t t e r n  f o r  a  s u b - s a m p l e  o f  d a i r y  f o r m s .  In  t h e  e v e n t ,  
t h i s  p ro v ed  a  u s e f u l  i n d i c a t o r  o f  some o f  t h e  q u e s t i o n s ,  t h e  a n s w e r s  
t o  which would g i v e  i n s i g h t  i n t o  t h e  f a r m e r ' s  a t t i t u d e  t o  i n v e s t m e n t .  
A c c o r d i n g l y ,  q u e s t i o n s  d e s i g n e d  t o  e l i c i t  t h e s e  a n s w e r s  were  i n c l u d e d  
i n  t h e  f a r m e r  a t t i t u d e  s u r v e y  ( C h a p t e r  s e v e n ) .
2 , 3 . 4 ,  S o u rc e  and  D i s t r i b u t i o n  o f  Funds
Sou rc e  and  d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t s  a r e  t h e  
f i n a l  d e v e lo p m e n t  i n  t h e  h a r m o n i z a t i o n  o f  t h e  p r o f i t  and l o s s  a c c o u n t  
and t h e  b a l a n c e  s h e e t ,  t o  r e p r e s e n t  t h e  f low  o f  f u n d s  t h r o u g h  a  b u s i n e s s ,  
T h i s  s t a g e  was f i r s t  r e a c h e d  by B lack  ( 1 9 5 9 ) ,  who d e r i v e d  a  v a l u e  from
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t h s  p r o f i t  a nd  l o s s  a c c o u n t  and t h e  b a l a n c e  s h e e t  t o  r e p r e s e n t  t h e  
d i s p o s a b l e  r e s o u r c e s  o f  t h e  f a r m e r .  He t h e n  r e l a t e d  t h i s  v a l u e  t o  
t h e  i n v e s t m e n t s  o f  t h e  f a r m e r  and found a  good r e l a t i o n s h i p  e x i s t e d  
be tween  d i s p o s a b l e  r e s o u r c e s  and  i n v e s t m e n t  end a l s o  t h a t  t h e  f a r m e r  
p u t  farm i n v e s t m e n t  b e f o r e  l i v i n g  s t a n d a r d s .  S i m i l a r  f i n d i n g s  wars  
r e p o r t e d  by R i c k a r d  a t  a l  ( 1962)  who a l s o  i n d i c a t e d  t h a t  t h e  d e g r e e  
o f  s e l f - f i n a n c i n g  o f  farm i n v e s t m e n t s  was h i g h ,  b e in g  o v e r  8 0^ ,
D a v ie s  and  Dunfo rd  ( l 9 6 l )  a d v o c a t e d  t h e  c o n s t r u c t i o n  and u s e  o f  s o u r c e  
and d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t s  a s  an  a i d  t o  c a p i t a l  a l l o c a t i o n  
i n  t h e  f a rm  b u s i n e s s .  But  i t  was B lack  (1965 ,  1966,  1 9 6 7 ) ,  i n  a  
s e r i e s  of  s t u d i e s ,  who made t h e  n e x t  most  s i g n i f i c a n t  c o n t r i b u t i o n  
t o  t h e  a p p l i c a t i o n  o f  s o u r c e  end d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t s ,  t o  
a g r i c u l t u r e .  He u s e d  r e g r e s s i o n  a n a l y s i s  t o  r e l a t e  t h e  l e v e l  o f  
d i s p o s a b l e  incom e t o  t h e  l e v e l  o f  c a p i t a l  i n v e s t m e n t .  P r i o r  i n v e s t ­
i g a t i o n s  had n o t  a d o p t e d  t h i s  f u n c t i o n a l  a p p r o a c h .  The r e s u l t s  were 
good,  a l l  r e g r e s s i o n  c o e f f i c i e n t s  b e in g  s i g n i f i c a n t  a t  t h e  P = 0 ,0 0 1  
l e v e l  e x c e p t  l a n d  and b u i l d i n g s  i n v e s t m e n t  on t e n a n t e d  f a r m s .
T h e re  t h e n  f o l l o w e d  a  p e r i o d  when a t t e m p t s  were  made t o  p o p u l a r i s e  
t h e  u se  o f  t h e  s o u r c e  and d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t  and  t o  show
i t s  p r a c t i c a l  v a l u e  i n  c a p i t a l  a l l o c a t i o n  i n  t h e  farm b u s i n e s s .  The
a u t h o r s  who c o n t r i b u t e d  most  t o  t h i s  e d u c a t i o n a l  f u n c t i o n  were  D a v i e s  
and  Dunford  ( 1 9 6 7 ) ,  Re id  ( 1 9 6 8 ) ,  Dunford  (1969)  and K e r r  ( 1 9 6 9 ) ,
The most r e c e n t  u s e s  o f  s o u r c e s  and d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t s  
i n  Eng land  w e re  by Cowland and Sharp  ( l 9 7 l ) ,  a nd  D a v i e s  e t  a l  ( 1 9 7 1 ) ,  
Both s t u d i e s  examined  t h e  s o u r c e s  o f  f i n a n c e  on sample  f a r m s  and  how 
t h e s e  wore  a l l o c a t e d .  I n  t h e  D a v i e s  e t  a l  s t u d y ,  c o m p a r i s o n s  were 
made w i t h  t h e  e a r l i e r  s t u d y  by R i c k a r d  e t  a l  (19 6 2 )  and t h e  r e s u l t s
were  found  t o  be  r e m a r k a b l y  c o n s t a n t .
The a p p l i c a t i o n  o f  t h e  c o n c e p t  o f  d i s p o s a b l e  f u n d s  t o  S c o t t i s h  
A g r i c u l t u r e  h a s  been l i m i t e d  t o  a  s t u d y  fay Cason ( 1 9 7 1 ) ,  o f  N or th  
S c o t l a n d  f a r m s ,  and  W hi tehouse  ( 1 9 7 3 ) ,  who c o n s i d e r e d  a  sam p le  o f  
f a r m s  d i s t r i b u t e d  o v e r  a l l  S c o t l a n d ,  These  two s t u d i e s  w e re  r e s t r i c t e d  
t o  an  e x p l a n a t i o n  o f  t h e  s o u r c e s  o f  f u n d s  i n  f a r m in g  and t h e i r  
d i s t r i b u t i o n  w i t h i n  t h e  f a r m s  i n t o  v a r i o u s  c l a s s e s  o f  i n v e s t m e n t  and 
p e r s o n a l  c o n s u m p t io n  by t h e  f a rm  h o u s e h o l d .
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T here  i s  an o b v i o u s  need  f o r  f u r t h e r  work on t h e  u t i l i s a t i o n  of  
s o u r c e  and d i s t r i b u t i o n  o f  f u n d s  s t a t e m e n t s  and t h e  c o n c e p t  of  
d i s p o s a b l e  f u n d s .  I t  i s  i n t e n d e d ,  t h e r e f o r e ,  t o  u se  d a t a  on t h e  
sample d a i r y  f a r m s  i n  West S c o t l a n d  t o  e n a b l e  t h e  i n c o r p o r a t i o n  o f  
t h e  f u n c t i o n a l  d e t e r m i n a n t s  o f  t h e  d i s p o s a b l e  f u n d s  on t h e s e  f a rm s  i n t o  
a  c o n c e p t  o f  i n v e s t m e n t  on d a i r y  farms*
2 ,4 è  Q u a n t i t a t i v e  A n a l y s e s
Q u a n t i t a t i v e  a n a l y s e s  i n  a g r i c u l t u r a l  econom ics  a r e  o f  
r e l a t i v e l y  r e c e n t  o r i g i n ,  h a v i n g  been d e v e lo p e d  m a in ly  w i t h i n  t h e  l a s t  
tw en ty  y e a r s .  Deve lopment  h a s  f o l l o w e d  two main s t r e a m s ;  f i r s t l y ,  
e c o n o m e t r i c  m odels  which a r e  b a s e d  on l i n e a r  r e g r e s s i o n  and e x t e n s i o n s  
t h e r e o f ,  and s e c o n d l y ,  m a t h e m a t i c a l  prog ramming,  which  i s  u s e d  f o r  
fa rm  p l a n n i n g  p u r p o s e s  and n o r m a l l y  s e e k s  t o  maximise  some o b j e c t i v e ,  
such  a s  p r o f i t ,  o r  t o  m in im is e  c o s t .  The l a t t e r  form o f  q u a n t i t a t i v e  
a n a l y s i s  i s  o u t s i d e  t h e  s c o p e  o f  t h i s  p r e s e n t  s t u d y ,  which  s e e k s  t o  
e s t a b l i s h  r e l a t i o n s h i p s  be tw een  t h e  l e v e l  o f  c a p i t a l  i n v e s t m e n t  and 
o t h e r  v a r i a b l e s ,  r a t h e r  t h a n  t o  d e r i v e  optimum farm p l a n s .  Hence t h e  
f o l l o w i n g  r e v i e w  of  q u a n t i t a t i v e  a n a l y s e s  i n v o l v i n g  c a p i t a l  r e l a t e s  
t o  e c o n o m e t r i c  m o de l s ,
2 , 4 , 1 ,  E c o n o m e t r i c  Mode ls  ( S i n g l e  and M u l t i p l e  R e g r e s s i o n  
E q u a t i o n s )
The u s e  o f  s i m p l e  r e g r e s s i o n  a n a l y s i s  a s  a  means of  
d e t e r m i n i n g  t h e  r e l a t i o n s h i p  be tw een  t h e  amount o f  c a p i t a l  i n  u s e  and 
t h e  o u t p u t  a c h i e v e d  on f a r m s  h a s  been l i m i t e d .  Even more i n f r e q u e n t  
have  been  s t u d i e s  d e s i g n e d  t o  q u a n t i f y  t h e  v a r i a b l e s  which  a r e  t h e  
d e t e r m i n a n t s  o f  t h e  l e v e l  o f  c a p i t a l  i n v e s t m e n t  ( b o t h  i n c r e m e n t a l  and 
a b s o l u t e )  on f a r m s .
J o n e s  (1955)  a t t e m p t e d  t o  r e l a t e  t h e  l e v e l  o f  n e t  farm p r o d u c t  t o  t h e  
i n p u t  o f  l a n d ,  l a b o u r ,  and c a p i t a l ,  b u t  c o u l d  e s t a b l i s h  no r e l a t i o n s h i p  
between  c a p i t a l  and o u t p u t .  He c o n c lu d e d  t h a t  " c a p i t a l ,  a s  d e f i n e d ,  
can v a ry  a l m o s t  i n d e p e n d e n t l y  o f  o u t p u t , "  and s u g g e s t e d  t h e r e  was a 
need  f o r  f u r t h e r  r e s e a r c h .  I f ,  i n  f a c t ,  no r e l a t i o n s h i p  e x i s t e d  
be tween o u t p u t  and t h e  l e v e l  o f  c a p i t a l  employed,  a  n e g a t i o n  o f  t h e  
b a s i s  o f  t h e  economic  p r i n c i p l e s  r e g a r d i n g  t h e  u s e  o f  l a n d ,  l a b o u r  
and c a p i t a l ,  a s  f a c t o r s  o f  p r o d u c t i o n ,  would be i n d i c a t e d .  Such a  
c i r c u m s t a n c e  i s  u n l i k e l y ,  and i s  t e s t e d  i n  s u b s e q u e n t  c h a p t e r s  o f  t h i s
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s t u d y .  Assuming t h a t  no r e l a t i o n s h i p  d i d  e x i s t  be tw een  c a p i t a l  and 
o u t p u t .  J o n e s '  c o n c l u s i o n  t h a t  c a p i t a l  " v a r i e d  i n d e p e n d e n t l y  o f  
o u t p u t "  i s  wrong and  s h o u ld  r o a d ,  o u t p u t  v a r i e d  i n d e p e n d e n t l y  o f  
c a p i t a l .
A m a jo r  a d v a n c e  i n  t h e  a n a l y s i s  o f  c a p i t a l  i n v e s t m e n t  on f a r m s  was 
made by B la c k  (1965 ,  1 9 66 ) ,  when he e s t a b l i s h e d  s i g n i f i c a n t  r e l a t i o n ­
s h i p s  be tw een  t h e  l e v e l  o f  d i s p o s a b l e  farm r e s o u r c e s  and c a p i t a l  
i n v e s t m e n t  i n  l a n d  and b u i l d i n g s ,  and i n  t e n a n t s  c a p i t a l .  In  c o n t r a s t  
t o  o t h e r  work on r e g r e s s i o n  a n a l y s i s ,  B lack  s u b s t i t u t e d  d i s p o s a b l e  
r e s o u r c e s  f o r  n e t  farm income a s  a  m easu re  o f  b u s i n e s s  c a p a c i t y .  
U n f o r t u n a t e l y  h e . d i d  n o t  i n c l u d e  l i v e s t o c k  c a p i t a l  i n  t h e  v a l u e  o f  
t e n a n t s  c a p i t a l .
A ccord in g  t o  H a r d a k e r  (1965)  " econom ic  s u c c e s s  i n  any b u s i n e s s  depends  
on t h e  e f f i c i e n t  u s e  o f  c a p i t a l " .  He r i g h t l y  m a i n t a i n e d  t h a t  l i t t l e  
p r o g r e s s  had been  made by t h a t  t i m e  i n  t h e  dev e lo p m en t  o f  models  t o  
i n c l u d e  i n v e s t m e n t ,  and s u g g e s t e d  t h a t  t h e  i n t u i t i o n  o f  t h e  f a r m e r  
was one o f  t h e  mein d e t e r m i n a n t s  o f  i n v e s t m e n t .
Very few a g g r e g a t e  s t u d i e s  o f  c a p i t a l  i n v e s t m e n t  i n  a g r i c u l t u r e  have  
been e x e c u t e d  u s i n g  q u a n t i t a t i v e  t e c h n i q u e s :  t h e r e  i s  no e v i d e n c e  o f
any i n  t h e  U.K. S c o t t  and Heady (1966)  c a r r i e d  ou t  an a g g r e g a t e  
s tu d y  f o r  t h e  U n i t e d  S t a t e s ,  o f  i n v e s t m e n t  i n  farm b u i l d i n g s ,  ba sed  
on a  t i m e  s e r i e s .  One o f  t h e  m a jo r  p r o b le m s ,  t h e y  fo u n d ,  was t h e  
need  t o  d e f l a t e  v a l u e s  when a  l o n g  t i m e  s e r i e s  i s  u s e d .  An i m p o r t a n t  
c o n c l u s i o n  o f  t h e  s t u d y  was t h a t  f a r m e r s  m igh t  embark on i n v e s t m e n t  
w i t h  t h e  i n t e n t  o f  i n c r e a s i n g  o u t p u t ,  r a t h e r  t h a n  be s t i m u l a t e d  by 
r e c e n t  o r  c u r r e n t  n e t  incom e ,  a s  was s u g g e s t e d  by B la c k  (1965 ,  1966)  
i n  h i s  ' R e s i d u a l  Theory o f  I n v e s t m e n t * .  H i l l  ( 1970)  u s e d  t h e  s t u d y  by 
S c o t t  and Heady a s  an i n d i c a t o r  o f  t h e  i m p o r t a n t  i n d e p e n d e n t  v a r i a b l e s ,  
t o  i n c l u d e  i n  h i s  a n a l y s i s  o f  t h e  d e t e r m i n a n t s  o f  i n v e s t m e n t  i n  
b u i l d i n g s  e . g .  e q u i t y  r a t i o ,  g r o s s  o u t p u t ,  farm s i z e .  He o b t a i n e d  
s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s  b u t  r e s t r i c t e d  h i s  a n a l y s i s  t o  t h e  
u s e  o f  l i n e a r  f u n c t i o n s  -  t h e  u se  o f  c u r v i l i n e a r  r e l a t i o n s h i p s  c o u ld  
w e l l  have  im proved  h i s  f i n d i n g s .  H i l l  was n o t  a b l e  t o  c o m p l e t e  such a  
c o m p r e h e n s iv e  s t u d y  a s  S c o t t  and Heady due t o  t h e  u n a v a i l a b i l i t y  o f  
d a t a  t o  p e r m i t  a  lo n g  t i m e  s e r i e s .  N e v e r t h e l e s s ,  he was a b l e  t o  make 
a  c o n t r i b u t i o n  t o  an  a r e a  o f  r e s e a r c h  d e f i c i e n t  i n  U n i t e d  Kingdom 
a g r i c u l t u r e .
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R e t u r n i n g  t o  m ic r o -e c o n o m ic  s t u d i e s .  Baker  and Hopkin (1969)  
c o n s i d e r e d  t h e  e f f d c t  o f  l e v e r a g e  ( g e a r i n g )  on t h e  g row th  o f  e q u i t y  
i n  U n i ted  S t a t e s  farm b u s i n e s s e s .  They found  t h a t  t h e  g rowth  o f  e q u i t y  
was a  f u n c t i o n  o f  l e v e r a g e  and  t h e  r a t e  o f  i n t e r e s t  on bor row ed  f u n d s .
No s i m i l a r  work h a s  been a t t e m p t e d  f o r  U n i t e d  Kingdom f a r m s .  T he re  i s  
a  ne e d ,  t h e r e f o r e ,  t o  examine  t h e  r e l e v a n c e  o f  b a l a n c e  s h e e t  r a t i o s  a s  
d e t e r m i n a n t s  o f  i n v e s t m e n t ,
Ady (1971)  e x p e r i m e n t e d  w i t h  t h e  a p p l i c a t i o n  o f  a  N e r l o v e  model  a s  a  
means o f  d e t e r m i n i n g  t h e  c a p i t a l  s t o c k  o f  j u t e  f rom t h e  a c r e a g e  and 
p r i c e  o f  j u t e  i n  t h é  p r e v i o u s  t i m e  p e r i o d  ( t  -  1 ) ,  He was n o t  s a t i s f i e d  
w i t h  t h e  s p e c i f i c a t i o n  o f  t h i s  model  even a f t e r  i n c l u d i n g  t h e  a c r e a g e  
and p r i c e  o f  j u t e  i n  t h e  p e r i o d  ( t  -  l ) ,  a s  w e l l  a s  t h e  p r i c e  r a t i o  of  
j u t e  t o  a  c o m p e t i t i v e  c ro p  ( r i c e )  i n  p e r i o d  ( t  -  l ) .  The l a c k  o f  
s i g n i f i c a n c e  o f  t h e  r e s u l t s  would a p p e a r  t o  p r e c l u d e  t h e  p o s s i b l e  use  
o f  such  a  model  i n  S c o t t i s h  a g r i c u l t u r e  a t  p r e s e n t ,  u n t i l  t h e r e  i s  
f u l l e r  knowledge  o f  more f u n d a m e n t a l  c a p i t a l  r e l a t i o n s h i p s .
T he re  h a s  been  o n ly  one a p p l i c a t i o n  of  s i m p l e  r e g r e s s i o n  a n a l y s i s  i n  
s t u d i e s  o f  c a p i t a l  i n v e s t m e n t  i n  S c o t t i s h  a g r i c u l t u r e .  Cason (1971)  
used  t h e  t e c h n i q u e  i n  a  l i m i t e d  way t o  e s t a b l i s h  t h e  t r e n d  i n  g r o s s  
c a p i t a l  f o r m a t i o n ,  by a s s e t  t y p e ,  f rom o f f i c i a l  s t a t i s t i c s .
The l a c k  o f  U n i t e d  Kingdom s t u d i e s  u t i l i s i n g  t h e  t e c h n i q u e  of  
r e g r e s s i o n  a n a l y s i s ,  i n d i c a t e s  t h a t  t h e r e  i s  c o n s i d e r a b l e  s c o p e  t o  
d e v e lo p  t h e  r e l a t i o n s h i p s  be tw een  c a p i t a l  and o u t p u t ,  and a l s o  t o  
e s t a b l i s h  t h e  f a c t o r s  which  d e t e r m i n e  t h e  l e v e l  o f  c a p i t a l  i n  u se  i n  
f arm b u s i n e s s e s .
2 . 4 . 2 .  E c o n o m e t r i c  Models  ( E x p o n e n t i a l  F u n c t i o n s )
S t u d i e s  u s i n g  e x p o n e n t i a l  t y p e  p r o d u c t i o n  f u n c t i o n s  have 
been m a in ly  c o n c e r n e d  w i t h  r e s o u r c e  p r o d u c t i v i t y  and a s  such  have  
i n c l u d e d ,  a s  i n d e p e n d e n t  v a r i a b l e s ,  f a c t o r s  o t h e r  t h a n  c a p i t a l ,  i . e .  
l a n d ,  l a b o u r ,  and o c c a s i o n a l l y ,  management .  The aim o f  t h e  m a j o r i t y  
o f  t h e s e  s t u d i e s  was t h e  e s t i m a t i o n  o f  t h e  m a r g i n a l  r e s o u r c e  p r o d u c t ­
i v i t y ,  a t  t h e  mean l e v e l  o f  f a c t o r  i n p u t .  Cobb-Douglas  f u n c t i o n s  have  
been  t h e  most  f r e q u e n t l y  u s e d  form o f  e x p o n e n t i a l  p r o d u c t i o n  f u n c t i o n ,  
due t o  t h e i r  s u p p l y i n g  an a d e q u a t e  f i t  t o  most  a g r i c u l t u r a l  p r o d u c t i o n  
d a t a  and t h e i r  r e l a t i v e  e a s e  o f  c o m p u t a t i o n ,  a s  w e l l  a s  t h e i r  a b i l i t y
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t o  s u p p ly  v a l u e s  for* t h e  m a r g i n a l  p r o d u c t  o f  r e s o u r c e  i n p u t s  a s  
m en t ione d  a b o v e .
The e a r l y  s t u d i e s  u s i n g  t h e  Cobb-Douglas  f u n c t i o n  were f a i r l y  
c o n s i s t e n t  i n  t h e  method u s e d  t o  e s t i m a t e  t h e  i n p u t  o f  l a n d  and l a b o u r ,  
e . g .  l a n d  m easured  i n  t e r m s  o f  a c r e a g e .  The measurem ent  o f  c a p i t a l  
i n p u t  h a s  been  much more d i v e r s e .  T i n t n e r  (1944)  u s e d :  Farm
Improvements  ( b u i l d i n g s  and f e n c e s ) ;  L i q u i d  a s s e t s  ( l i v e s t o c k  f e e d ,  
s e e d ,  f e r t i l i s e r ) ;  Working a s s e t s  (m a c h in e ry ,  b r e e d i n g  s t o c k ,  
e q u i p m e n t ) ;  Cash o p e r a t i n g  e x p e n s e s  ( r e p a i r s ,  f u e l ,  o i l ,  p u r c h a s e d  
f e e d ) .  Heady (1946)  u s e d ;  R ea l  e s t a t e ;  Mach inery  and Equipment  
( i n v e n t o r y  v a l u e  p l u s  v a l u e  o f  r e p a i r s ,  f u e l ,  l u b r i c a n t s ) ;  L i v e s t o c k  
and Feed ( s t o c k  on l a n d  and p u r c h a s e d ,  l i v e s t o c k  e x p e n s e s ,  f e e d ) ;  
M i s c e l l a n e o u s  o p e r a t i n g  e x p e n s e s .  B r a d fo r d  and J o hnson  (1953)  u s e d :  
Mach inery  i n v e s t m e n t  ( i n v e n t o r y  v a l u e ) ;  L i v e s t o c k  ( i n v e n t o r y  v a l u e ) ;  
Forage  p r o d u c t i o n  i n v e s t m e n t  ( r e p l a c e m e n t  v a l u e  o f  hay and p a s t u r e  
s t a n d s )  p l u s  i n v e s t m e n t  i n  s t r u c t u r e s  on l a n d  c l e a r i n g  n e c e s s a r y  t o  
e s t a b l i s h  such  c r o p s ) ;  O p e r a t i n g  c a s h  e x p e n s e s .  Rasmussen (1954)  
u s e d :  C a p i t a l  ( e s t i m a t e d  m arke t  v a l u e  o f  l a n d ,  b u i l d i n g s ,  m a c h in e r y ,
i m p l e m e n t s ,  a n i m a l s ) .  F i n a l l y ,  A n t i l l  (1955)  u s e d ;  P u r c h a s e d  f e e d s ;  
O the r  c a p i t a l  i n p u t s  ( i n t e r e s t  on c r o p s ,  l i v e s t o c k ,  m a c h in e r y  and 
eq u ip m en t  i n v e n t o r i e s ,  d e p r e c i a t i o n  on m ac h ine ry  and e q u ip m e n t ,  r e n t  
o r  r e n t a l  v a lu e  o f  r e a l  e s t a t e ,  c o s t  o f  s a l a r i e d  m anagemen t ) .
The above  s e l e c t e d  l i s t  o f  r e f e r e n c e s  i l l u s t r a t e s  t h e  d i v e r s i t y  o f  
a p p r o a c h e s  t h a t  have been used  i n  c l a s s i f y i n g  c a p i t a l .  The t e n d e n c y ,  
o v e r  t i m e ,  h a s  been t o  r e d u c e  t h e  number o f  c a p i t a l  i n p u t  c a t e g o r i e s  and 
t o  m easu re  t h e  a c t u a l  i n p u t  o f  c a p i t a l  i n  t h e  p r o d u c t i o n  p e r i o d ,  by 
means o f  t h e  m a i n t e n a n c e  and d e p r e c i a t i o n  c o s t s  a s s o c i a t e d  w i t h  t h e  
c a p i t a l  u s e ,  r a t h e r  t h a n  u s e  t h e  i n v e n t o r y  v a l u e  o f  t h e  c a p i t a l .
The work by Rasmussen ( 1 9 5 4 ) ,  m e n t io n e d  above ,  was one o f  t h e  f i r s t  
s u c c e s s f u l  a t t e m p t s  t o  a p p ly  a  Cobb-Douglas  f u n c t i o n  t o  U n i t e d  Kingdom 
farm a c c o u n t  d a t a .  He d i d  n o t  i n c l u d e  l a n d  a s  a  s e p a r a t e  i n p u t  bu t  
i n c l u d e d  i t  i n  t h e  c a p i t a l  i n p u t .  Labour  was m easu red  a s  t h e  t o t a l  
l a b o u r  c o s t s  f o r  t h e  y e a r ,  i n c l u d i n g  f a r m e r  and w i fe  l a b o u r .  I t  s h o u ld  
be n o t e d  t h a t  t h e  l a c k  o f  hom ogene i ty  o f  t h e  l a b o u r  and c a p i t a l  i n p u t s  
c o u l d  be a p o s s i b l e  s o u r c e  o f  b i a s  i n  t h e  e s t i m a t e d  p a r a m e t e r s .
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I n  t h e  f o l l o w i n g  y e a r  A n t i l l  (1956 )  p u b l i s h e d  an a r t i c l o  which  was 
c o n c e r n e d  p r i m a r i l y  w i t h  t h e  t h e o r y  and s t a t i s t i c a l  methodo lo gy  o f  a 
Cobb-Douglas  f u n c t i o n ,  a l t h o u g h  t h e  v a l u e s  o b t a i n e d  f o r  t h e  d a i r y  
fa rm  p r o d u c t i o n  f u n c t i o n  w e re  v a l u a b l e  a t  t h a t  p e r i o d .  The a u t h o r  
warned a g a i n s t  t h e  p o s s i b i l i t y  o f  m u l t i c o l l i n e a r i t y  be tw een  t h e  
i n p u t  v a r i a b l e s ,  and t e s t e d  f o r  t h i s  u s i n g  c o n f l u e n c e  a n a l y s i s .  He 
found a  m e a n i n g f u l - r e l a t i o n s h i p  e x i s t e d  be tw een  g r o s s  o u t p u t ,  l a b o u r ,  
and p u r c h a s e d  f e e d ,  bu t  on t h e  i n t r o d u c t i o n  o f  a  f o u r t h  v a r i a b l e ,  
e i t h e r  r e n t  o r  c a p i t a l ,  a l l  t h e  symptoms of  m u l t i - c o l l i n e a r i t y  
a p p e a r e d ,  A d i s c u s s i o n  f o l l o w e d  on t h e  v a l i d i t y  o f  u s i n g  an e s t i m a t e d  
p r o d u c t i o n  f u n c t i o n  f o r  p r e d i c t i o n  p u r p o s e s .  I t  was c o n c lu d e d  t h a t  
t h i s  was p e r m i s s i b l e  where  f a r m s  had a  s i n g l e  w e l l - d e f i n e d  r e v e n u e  
and were l o c a t e d  i n  a  d i s t r i c t  h a v in g  a  common fa rm  t y p e  c l a s s i f i c a t i o n .  
These  c o n d i t i o n s  a r e  s a t i s f i e d  by d a i r y  f a rm s  i n  West S c o t l a n d ,
By 1955,  s u f f i c i e n t  s t u d i e s  had  been c a r r i e d  o u t ,  u s i n g  t h e  Cobb-Douglas  
p r o d u c t i o n  f u n c t i o n ,  t o  p e r m i t  P l a x i o o  (1955)  t o  comment on t h e  p o s s i b l e  
b i a s  i n  t h e  e s t i m a t e d  p a r a m e t e r s ,  a r i s i n g  from t h e  a g g r e g a t i o n  o f  
p r o d u c t s  i n t o  a  d e p e n d e n t  v a r i a b l e  and t h e  a g g r e g a t i o n  o f  i n p u t s  i n t o  
d i f f e r e n t  i n d e p e n d e n t  v a r i a b l e s .  Heady and  D i l l o n  ( l 9 6 l )  s u g g e s t e d  
t h a t ,  p r o v i d e d  on ly  good s u b s t i t u t e s  o r  good complements  a r e  a g g r e g a t e d  
w i t h i n  an i n p u t  c a t e g o r y  and p r o v i d e d  t h a t ,  r e l a t i v e  t o  each  o t h e r ,  t h e  
i n p u t  c a t e g o r i e s  a r e  n o t  p e r f e c t  s u b s t i t u t e s  o r  com p lem en ts ,  t h e n  t h e  
e f f e c t  o f  a g g r e g a t i o n  b i a s  s h o u l d  be r e d u c e d ,  Caro  s h o u l d  t h e r e f o r e  be 
e x e r c i s e d  i n  c a l c u l a t i n g  t h e  a g g r e g a t e d  i n p u t s .  C a u t i o n  s i m i l a r  t o  t h a t  
o f  P l a x i o o ,  i n  t h e  U,S*A,,  was a l s o  g iv e n  by Wragg and G o d s e l l  ( 1 9 5 6 ) ,  
work ing  w i t h  U n i t e d  Kingdom d a t a .  They s u g g e s t e d  t h a t  a g g r e g a t i o n s  can 
bo t e s t e d  by c o r r e l a t i o n  a n a l y s i s ,  bu t  t h a t  t i m e  and c o s t  mus t  be  s e t  
a g a i n s t  t h e  r e d u c t i o n  o f  b i a s .  The a u t h o r s  s p l i t  t h e i r  s a m p le  o f  d a i r y  
f a rm s  i n t o  h i g h  and low y i e l d  cow h e r d s ,  i n  on e f f o r t  t o  im prove  t h e  
r e l i a b i l i t y  o f  t h e  Cobb-Doug las  f u n c t i o n .  The e s t i m a t e d  p r o d u c t i o n  
f u n c t i o n s  were  u s e d  w i t h  o t h e r  fa rm  d a t a  t o  p r e d i c t  t h e  n o t  o u t p u t  
which was t h e n  compared w i t h  t h e  a c t u a l  n o t  o u t p u t  a c h i e v e d .  T h i s  t e s t  
was on ly  m o d e r a t e l y  s u c c e s s f u l ,
C l a r k  and B e s s e l l  ( 1956)  a p p l i e d  a  Cobb-Douglas  p r o d u c t i o n  f u n c t i o n  t o  
d a i r y  f a rm  d a t a ,  t o  compare t h e  e f f e c t s  o f  c h a n g e s  i n  t h e  l e v e l s  o f  
v a r i o u s  farm i n p u t s  upon t h e  g r o s s  o u t p u t  f rom g r a z i n g  l i v e s t o c k .  Only 
t h r e e  i n p u t s  w e re  found  t o  ha v e  a  s i g n i f i c a n t  e f f e c t :  r a t e  o f  n i t r o g e n
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f e r t i l i s e r ,  e x p e n d i t u r e  on f e e d ,  end l a b o u r  o o a t e .  In  t h i s ,  end i n  a  
s u b s e q u e n t  s t u d y  by B e S s e l l  ( 1 9 5 8 ) ,  t h e  c h a r a c t e r  o f  t h e  f u n c t i o n  
d i f f o r o d  i n  two r e s p e c t s  f rom most  o t h e r  p u b l i s h e d  works i n  a )  t h e  i n p u t s
i n c l u d e d  -  t h e  v a l u e  o f  l a b o u r  i n p u t  i n c l u d e d  m ac h ine ry  c o s t s ,  due 
t o  a  h i g h  l e v e l  o f  c o r r e l a t i o n  between l a b o u r  and m ac h in e ry  c o s t s ,
(Heady ( 1 9 5 4 ) ,  had used  a  s i m i l a r  t e c h n i q u e  i n  t h e  U . S . A . )  and
b)  t h e  u s e  o f  p e r  a c r e  v a l u e s  f o r  a l l  i n p u t s  and o u t p u t s  -  t h i s  was 
t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  t h e  f u n c t i o n  by r e s t r i c t i n g  t h e  e f f e c t  
o f  fa rm  s i z e ,  B e s s e l l  commented,  "The d e s i r a b i l i t y  o f  r e s t r i c t i n g  
farm s i z e  a r i s e s  b e c a u s e  t h e  c a p a c i t y  o f  management  may v a r y
a c c o r d i n g  t o  t h e  s i z e  o f  t h e  f a r m " .
I n  an a n a l y s i s  o f  r e s o u r c e  p r o d u c t i v i t y ,  on f a rm s  i n  t h e  Newdale  -  
H a r r i o t s  a r e a  o f  M a n i to b a ,  Auer ( l 9 6 l )  a t t e m p t e d  t o  i n c r e a s e  t h e  
e f f i c i e n c y  o f  t h e  Cobb-Douglas  f u n c t i o n  by i n c l u d i n g  q u a l i t a t i v e  
a s p e c t s  i n  t h e  i n p u t s .  He im p u ted  l a n d  i n  t e r m s  of  v a l u e ,  r a t h e r  
t h a n  a c r e a g e ,  and i n c l u d e d  an i n d e x  o f  m a n a g e r i a l  a b i l i t y .  Labour  
i n p u t  was i n  t e r m s  o f  a d j u s t e d  h o u r s  t o  i n d i c a t e  a c t u a l  l a b o u r  i n p u t ,
and c a p i t a l  was t a k e n  a s  t h e  a n n u a l  c a p i t a l  i n p u t .  The r e s u l t s  were
e n c o u r a g i n g ,  b u t  t h e  a u t h o r  c o n c lu d e d  t h a t  r e s o u r c e s  were  m i s a l l o c a t e d  
on t h e s e  f a r m s  a s  t h e  m a r g i n a l  p r o d u c t i v i t i e s  were  n o t  e q u a l  t o  m arke t  
p r i c e s .  When q u a l i t y  d i f f e r e n c e s  i n  t h e  i n p u t s  were  i g n o r e d ,  d i f f e r e n t  
p a r a m e t e r  e s t i m a t e s  were  o b t a i n e d  f o r  t h e  p r o d u c t i o n  f u n c t i o n ,  e . g .  
when a c r e a g e  r e p l a c e d  l a n d  v a l u e ,  t h e  e l a s t i c i t y  o f  p r o d u c t i o n  o f  
t h e  e n t i r e  f u n c t i o n  (sum o f  e x p o n e n t s )  f e l l  f rom 1 .5 4 7  t o  1 , 3 1 9 ,  which 
was t e n t a t i v e l y  e x p l a i n e d  by t h e  q u a l i t y  o f  l a n d  b e i n g  i n v e r s e l y  
r e l a t e d  t o  a c r e a g e ,
A c o m p r e h e n s i v e  r e v i e w  o f  a g r i c u l t u r a l  p r o d u c t i o n  f u n c t i o n s  was 
c a r r i e d  o u t  by G r i l l i c h e s  ( 1 9 6 2 ) ,  i n  which  he c o n s i d e r e d  t h e  p ro b le m s  
o f  f i t t i n g  p r o d u c t i o n  f u n c t i o n s  t o  n o n - e x p e r i m e n t a l  d a t a .  The b a s i c  
p rob lem  was c o n s i d e r e d  t o  be t h e  s p e c i f i c a t i o n  o f  t h e  e c o n o m e t r i c  
model  which  g e n e r a t e d  t h e  d a t a .  T h i s  d i f f i c u l t y ,  however ,  did .  n o t  
d e t e r  G r i l l i c h e s  f rom a p p l y i n g  a  Cobb-Douglas  f u n c t i o n  t o  a g g r e g a t e ,  
c r o s s - s e c t i o n a l  d a t a ,  o f  98 U n i t e d  S t a t e s  r e g i o n s .  In  t h i s  s t u d y ,  
he a t t e m p t e d  t o  r e d u c e  t h e  r e s i d u a l  o u t p u t  by i n c l u d i n g  t h e  q u a l i t y  
of  l a n d ,  l a b o u r  and c a p i t a l .  T h i s  was n o t  a  new c o n c e p t ,  a s  h a s  
a l r e a d y  been  n o t e d ,  bu t  he d i d  i n c l u d e  an e d u c a t i o n a l  v a r i a b l e  
which was s t a t i s t i c a l l y  s i g n i f i c a n t ,  and i t s  c o e f f i c i e n t  was no t
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much d i f f e r e n t  f rom t h e  c o e f f i c i e n t  o f  t h e  man y e a r s  v a r i a b l e .  I t  
would bo p o s s i b l e ^  t h e r e f o r e ,  t o  ‘i n f l a t e *  t h e  l a b o u r  v a r i a b l e  by 
t h e  computed  ‘q u a l i t y *  ( e d u c a t i o n )  p e r  man i n d e x ,  b e f o r e  e s t i m a t i n g  
t h e  p r o d u c t i o n  f u n c t i o n .
Working w i t h  f a rm  a c c o u n t  d a t a j  Rasmussen and S a n d i l a n d s  (1962)  
used  a  Cobb-Douglas  f u n c t i o n  t o  r e l a t e  fa rm  o u t p u t  t o  t h e  i n p u t  of  
l a n d ,  l a b o u r  and c a p i t a l ,  on B r i t i s h  and I r i s h  f a r m s .  T h i s  work was 
w i d e ly  a c c l a i m e d  i n  r e v i e w  a r t i c l e s  e ,g #  Attwood (1962)  and A n t i l l
( 1 9 6 5 ) ,  F our  y e a r s  a f t e r  t h e  a r t i c l e  was f i r s t  p u b l i s h e d  C r o t t y  and 
S to n e  (1966 )  p u b l i s h e d  c r i t i c i s m s  o f  t h e  Rasmussen and S a n d i l a n d s  
work,  m a in ly  w i t h  r e g a r d  t o  t h e  m a r g i n a l  p r o d u c t i v i t y  v a l u e s  f o r  t h e  
i n p u t s  t o  t h e  I r i s h  f a r m s .  They a l s o  c r i t i c i s e d ,  a s  had A n t i l l  ( 1 9 6 5 ) ,  
t h e  a s s u m p t i o n  by Rasmussen and S a n d i l a n d s ,  t h a t  t h e  c o r r e l a t i o n  was 
n o t  ' s t r o n g *  be tw een  f a r m e r s *  m a n a g e r i a l  a b i l i t y  and t h e  way t h e y  
combine t h e i r  r e s o u r c e s .  I f  a  s t r o n g  c o r r e l a t i o n  be tw een  m a n a g e r i a l  
a b i l i t y  and  t h e  u s e  o f  i n p u t s  e x i s t s ,  t h e n  t h e  u s e  o f  i n t e r - f a r m s  
r e g r e s s i o n ,  a s  an e s t i m a t e  o f  t h e  c o n s e q u e n c e s  o f  i n t r a - f a r m  c h a n g e s  
i n  t h e  u se  o f  i n p u t s ,  would be i n v a l i d a t e d ,  C r o t t y  and  S to n e  
c o n c lu d e d  t h a t  R a s m u s s e n ' s  end S a n d i l a n d ' a  a n a l y s i s  h i g h l i g h t e d  t h i s  
w eakness  and  s u g g e s t e d  t h a t  f u t u r e  r e s e a r c h  s h o u ld  a t t e m p t  t o  
q u a n t i f y  m a n a g e r i a l  c a p a c i t y  and i n c o r p o r a t e  t h i s  c o n c e p t  i n t o  t h e  
p r o d u c t i o n  f u n c t i o n .
In  a  r e c e n t  a r t i c l e ,  Wragg (1972)  a r g u e s  t h a t ,  a l t h o u g h  a  Cobb-  
Doug las  p r o d u c t i o n  f u n c t i o n  e s t i m a t e d  from c r o s s - s e c t i o n a l  d a t a  does  
no t  p u r p o r t  t o  m easu re  t h e  t r u e  p a r a m e t e r s  o f  t h e  u n d e r l y i n g  
b i o l o g i c a l  r e l a t i o n s h i p s ,  i t  h a s  a d v a n t a g e s  f o r  p r e d i c t i n g  t h e  
o u t p u t  o f  s i m i l a r  farm i n p u t s .  E s t i m a t e s ,  b a s e d  on c r o s s - s e c t i o n a l  
d a t a ,  a r e  l i k e l y  t o  be more e f f i c i e n t  t h a n  any p o s s i b l e  c o r r e s p o n d i n g  
p a r a m e t e r s  o b t a i n e d  from c o n t r o l l e d  e x p e r i m e n t s .  Such e x p e r i m e n t s  
would n o t  i n c o r p o r a t e  t h e  m o d i f i c a t i o n s  imposed  on t h e  t r u e  p r o d u c t i o n  
r e l a t i o n s h i p  by t h e  u n c o n t r o l l e d  r e a l  w o r ld  e n v i r o n m e n t .
T h i s  b r i e f  r e v i e w  o f  c a p i t a l  s t u d i e s ,  i n c o r p o r a t i n g  t h e  u s e  o f  Cobb-  
Doug la s  f u n c t i o n s ,  h a s  shown t h a t ,  p r o v i d e d  c a r e  i s  e x e r c i s e d  i n  t h e  
s e l e c t i o n  o f  i n p u t s ,  i t  i s  l i k e l y  t h a t  m e a n i n g f u l  r e l a t i o n s h i p s  
be tween  c a p i t a l  and o u t p u t  c o u l d  be e s t a b l i s h e d .  Hence i t  i s  p r o p o s e d  
t o  a t t e m p t  t o  m easu re  t h e  m a r g i n a l  p r o d u c t i v i t y  of  t h e  c a p i t a l  on 
d a i r y  f a r m s  i n  West S c o t l a n d ,  u s i n g  t h i s  t e c h n i q u e .
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CHAPTER I I I
THE ROLE OF CAPITAL IN AGRICULTURE
3 ,1  I n t r o d u c t i o n
I n v e s t m e n t  i n  a g r i c u l t u r e  does  no t  o c c u r  s p o n t a n e o u s l y  bu t  
i t  i s  t h e  r e s u l t  o f  c o n s c i o u s  d e c i s i o n s  by t h e  f a r m e r .  The f a r m e r  
i s  n o t  c o m p l e t e l y  f r e e  t o  make a r b i t r a r y  d e c i s i o n s  a s  he must  
o p e r a t e  w i t h i n  t h e  macro and m ic ro  economic  c l i m a t e  o f  t h e  a g r i ­
c u l t u r a l  i n d u s t r y .  S inc e  t h e  m a j o r i t y  o f  U n i t e d  Kingdom f a r m s  
a r e  n o t  ru n  on t h e  j o i n t  s t o c k  company p r i n c i p l e ,  t h e  i n v e s t m e n t  
d e c i s i o n s  o f  t h e  f a r m e r  w i l l  a l s o  be c l o s e l y  l i n k e d  w i th  h i s  
p e r s o n a l  and f a m i l y  s t a t u s .  I n v e s t m e n t  i n  a g r i c u l t u r e  i s  t h e r e ­
f o r e  g o v e rn e d  by Economic,  T e c h n i c a l  and P e r s o n a l  C o n s t r a i n t s ,  t h e  
most  i m p o r t a n t  o f  which a r e  summari sed be low .
The l e v e l  o f  i n v e s t m e n t  i n  a g r i c u l t u r e  i s  l a r g e l y  c o n s t r a i n e d  by 
t h e  g e n e r a l  economic  c l i m a t e  o f  t h e  U n i t e d  Kingdom which i s  t o  
some e x t e n t  g e n e r a t e d  by t h e  Government ,  A resume o f  t h e  a t t i t u d e  
o f  s u c c e s s i v e  Governments  t o  a g r i c u l t u r a l  i n v e s t m e n t  i s  p r e s e n t e d  
i n  S e c t i o n  3 , 2 ,  The a g r i c u l t u r a l  i n d u s t r y  i s  u n i q u e  i n  b e i n g  
s u b j e c t  t o  an Annual  Government  Review which i n d i c a t e s  t o  t h e  
f a r m e r  which commodity p r o d u c t i o n  h a s  t o  be expanded  o r  c o n t r a c t e d .  
The i m p l e m e n t a t i o n  o f  Government  p o l i c y  which i s  i t s e l f  c o n d i t i o n e d  
by t h e  Common A g r i c u l t u r a l  P o l i c y  o f  t h e  Eu ropean  Economic 
Community, r e s u l t s  i n  f a r m e r s '  p r i c e s ,  s u b s i d i e s ,  g r a n t s  e t c ,  
b e in g  a d j u s t e d  t o  implem ent  t h e  o v e r a l l  p o l i c y .
The a g g r e g a t e  s u p p ly  o f  l a n d  and l a b o u r  a f f e c t  t h e  l e v e l  o f  
i n v e s t m e n t  i n  a g r i c u l t u r e .  At p r e s e n t ,  t h e  amount  o f  l a n d  and 
l a b o u r  u s e d  i n  U n i t e d  Kingdom a g r i c u l t u r e  i s  f a l l i n g :  l a n d  by
1 80 ,0 00  a c r e s  be tween  1971 and 1972,  and l a b o u r  by a b o u t  f i v e  p e r  
c e n t  p e r  annum i n  t h e  r e c e n t  p a s t ( ^ ) .  The t r e n d  i n  a c r e a g e  and 
l a b o u r  r e d u c t i o n  w i l l  t e n d  t o  a c t  a s  a  s t i m u l u s  t o  i n v e s t m e n t  
r a t h e r  t h a n  a s  a c o n s t r a i n t  a s  an i n c r e a s e  i n  i n t e n s i t y  o f  p r o ­
d u c t i o n  w i l l  be r e q u i r e d  t o  c om pe nsa te  f o r  t h e  r e d u c t i o n  i n  l a n d
 ^ Annual Review o f  A g r i c u l t u r e  1973 . White  P a p e r  Cmnd 5254,  
HMSO,, London, March 1 9 7 3 ,  P ,10  and P , 1 4 ,
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and l a b o u r  i n p u t .  The e x t e n t  o f  l a b o u r  s u b s t i t u t i o n  by c a p i t a l  i s
n o t  a s  g r e a t  a s  may be s u g g e s t e d  by t h e  s t a t e d  r a t e  o f  d e c l i n e  i n
( 2 )l a b o u r  f o r c e ,  R u s s e l l  found t h a t  a  s i x  p e r  c e n t  r e d u c t i o n  i n  
t h e  h i r e d  l a b o u r  f o r c e  r e s u l t e d  i n  a p p r o x i m a t e l y  a  t h r e e  p e r  c e n t  
r e d u c t i o n  i n  l a b o u r  i n p u t  t o  f a r m i n g ,  due t o  t h e  l a r g e  number o f  
working  o c c u p i e r s .
Ano the r  c o n s t r a i n t  on t h e  l e v e l  o f  i n v e s t m e n t  i n  t h e  a g r i c u l t u r a l  
i n d u s t r y  i s  t h e  a b s o l u t e  l e v e l  o f  t e c h n o l o g y  and t h e  r a t e  a t  which 
t h i s  i s  i n c r e a s i n g *  T o s t l e b e ^ ^ ^  showed, r e g a r d i n g  U n i t e d  S t a t e s  
a g r i c u l t u r e ,  t h a t  f u n c t i o n a l  r e l a t i o n s h i p s  e x i s t e d  be tw een  t h e  
l e v e l  o f  t e c h n i c a l  knowledge  and g r o s s  c a p i t a l  f o r m a t i o n ,  and he 
s u g g e s t e d  t h a t  c a p i t a l  f o r m a t i o n  was i n f l u e n c e d ,  o r  p e r h a p s  even 
g o v e rn e d ,  by t e c h n o l o g i c a l  c h a n g e s .  No a t t e m p t ,  however ,  w i l l  be 
made t o  m ea su re  t e c h n o l o g i c a l  p r o g r e s s  i n  t h e  p r e s e n t  s t u d y .
At t h e  farm l e v e l ,  t h e  d e g r e e  o f  i n t e n s i t y  o f  p r o d u c t i o n  can 
r e s t r i c t  f u r t h e r  i n v e s t m e n t  « t h e  h i g h e r  t h e  e x i s t i n g  i n t e n s i t y  
o f  c a p i t a l  u t i l i s a t i o n ,  t h e  g r e a t e r  may be t h e  d i f f i c u l t y  i n  
making a d d i t i o n a l  i n v e s t m e n t .  I f ,  f o r  example,  t h e  d a i r y  he rd  
i s  a l r e a d y  a t  i t s  optimum s i z e  r e g a r d i n g  b u i l d i n g  f a c i l i t i e s  and 
a v a i l a b l e  l a n d ,  s i z e  o f  farm i n  t h e  p h y s i c a l  s e n s e  c o u l d  l e a d  t o  
o t h e r  f a c t o r s  o f  p r o d u c t i o n  b e in g  f o r c e d  i n t o  t h e  r e g i o n  o f  
d i m i n i s h i n g  r e t u r n s ,  t h u s  a c t i n g  a s  an i n h i b i t i o n  t o  i n v e s t m e n t ,
A m a jo r  economic  c o n s t r a i n t  on i n v e s t m e n t  i s  t h e  a v a i l a b i l i t y  o f  
i n v e s t m e n t  f u n d s .  I n v e s t m e n t  f u n d s  have t h r e e  main s o u r c e s ,  
l )  Farm P r o f i t s  2)  Sor rowed Funds 3)  P r i v a t e  Funds ,  S e v e r a l  
p i e c e s  o f  p u b l i s h e d  work i n d i c a t e d  t h a t  farm g e n e r a t e d  f u n d s  were 
t h e  p r i n c i p a l  s o u r c e  o f  i n v e s t m e n t  f u n d s ^ ^ ' ^ ' ^ ^ .  In e f f e c t  p o s t
( 2 ) R u s s e l l ,  T . P . ,  "The S i z e  S t r u c t u r e  o f  S c o t t i s h  A g r i c u l t u r e " ,  
S c o t t i s h  A g r i c u l t u r a l  E c onom ic s , Vol,XX, DAFS, HMSO, E d i n , , 1 9 7 0
( 3 ) T o s t l e b e ,  A lv in  S , , C a p i t a l  i n  A g r i c u l t u r e : I t s  F u n c t i o n s  
F i n a n c i n g  S inc e  1970,  P r i n c e t o n  Univ .  P r e s s ;  P r i n c e t o n ,  1957 ,
(4 ) R i c k a r d ,  R,C,  e t  a l * ,  F i n a n c i n g  t h e  Farm B u s i n e s s  E x e t e r  
U n i v e r s i t y ,  R e po r t  No, 137 1962 p , 1 4 9 ,
( 5 ) Cason,  R .G . ,  S o u r c e s  and A l l o c a t i o n  o f  C a p i t a l  I n v e s t m e n t  i n  
A g r i c u l t u r e  Economic R e p o r t  No, 129 N or th  o f  S c o t l a n d  
A g r i c u l t u r a l  C o l l e g e ,  J u l y  1971 ,
(6 )  D a v i e s ,  G,D,D,  e t  a l , .  A s p e c t s  o f  Farm F i n a n c i a l  S t r u c t u r e  
Univ ,  o f  E x e t e r ,  A g r i c . E c o n ,  U n i t  R epo r t  No. 185 ,  S e p t ,  1971,
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t a x  p r o f i t  l e v e l s ,  o r  r e t u r n  on e x i s t i n g  c a p i t a l ,  a r e  t h e  i m p o r t a n t  
c o n s t r a i n t s  on f u t u r e  c a p i t a l  i n v e s t m e n t .  Where i n v e s t m e n t  fu n d s  
have t o  be b o r ro w ed ,  t h e  p r i n c i p a l  r e s t r i c t i o n s  a r e  l i k e l y  t o  be 
t h e  b o r ro w in g  b a s e  o f  t h e  farm ( e q u i t y  p o s i t i o n ) ,  t h e  r a t e  o f  
i n t e r e s t  t o  be p a i d  on bor rowed  c a p i t a l ,  and t h e  a c t u a l  o r  
p o t e n t i a l  p r o f i t s  f rom t h e  i n v e s t m e n t ;  Assuming a b u n d a n t  i n v e s t ­
ment f u n d s  a r e  a v a i l a b l e  and t h e  d e s i r e  and o p p o r t u n i t y  e x i s t s  t o  
i n v e s t ,  t h e  t h e o r e t i c a l  economic  optimum l e v e l  o f  i n v e s t m e n t  can  
be d e r i v e d .  In i t s  s i m p l e s t  fo rm ,  t h e  t h e o r y  s t a t e s  t h a t  i n v e s t ­
ment s h o u l d  be c o n t i n u e d  u n t i l  t h e  m a r g i n a l  d i s c o u n t e d  r e t u r n  on
t h e  i n v e s t m e n t  i s  J u s t  e q u a l  t o  t h e  m a r g i n a l  c o s t  o f  t h e
(7 )i n v e s t m e n t '  
s h o u ld  r e s u l t
 ) . I f  t h i s  c o n d i t i o n  i s  s a t i s f i e d ,  maximum p r o f i t
The c l o s e  p e r s o n a l  a s s o c i a t i o n  o f  t h e  f a r m e r  w i th  h i s  b u s i n e s s  
i n t r o d u c e s  t h e  q u e s t i o n  o f  m o t i v a t i o n ,  o r  t h e  p r o p e n s i t y  o f  t h e  
i n d i v i d u a l  t o  i n v e s t  i n  f a rm ing*  M o t i v a t i o n  d e p e n d s  on t h e  
p e r s o n a l  c h a r a c t e r i s t i c s  o f  t h e  f a r m e r ,  b u t  t h e  economic  c i r c u m ­
s t a n c e s  o f  t h e  f a r m e r  w i l l  a l s o  i n t e r a c t  w i th  h i s  p e r s o n a l  
c h a r a c t e r i s t i c s .  The p u r e l y  p e r s o n a l  c o n s t r a i n t s  on i n v e s t m e n t  
c o u ld  be c a t e g o r i s e d  a s  f o l l o w s :
a )  Family  C i r c u m s t a n c e s
b)  Farmer  P s y c h o lo g y
c )  I n n a t e  A b i l i t y
Although  many f a c t o r s  c o u ld  be i n c l u d e d  u n d e r  t h e  h e a d in g  o f
'F a m i l y  C i r c u m s t a n c e s '  t h e  p r i n c i p a l  f a c t o r s  a r e  p r o b a b l y  a g e ,
f a m i l y  commitments ,  and s o c i a l  f a c t o r s .  Age h a s  been shown t o
i n f l u e n c e  t h e  amount  o f  b o r ro w in g  which a  f a r m e r  i s  p r e p a r e d  t o  
( b )
u n d e r t a k e  -  t h e  o l d e r  t h e  f a r m e r ,  t h e  l e s s  i n c l i n e d  he becomes 
t o  bo r row c a p i t a l .  Family  s t a t u s  h a s  a l s o  a  s t r o n g  m o t i v a t i n g  
e f f e c t .  P e r s o n a l  v i s i t s  t o  f a rm s  s u g g e s t e d  t h a t  t h e  l a r g e r  t h e  
f a r m e r ’ s  f a m i l y ,  e s p e c i a l l y  where a  son w i l l  i n h e r i t  t h e  b u s i n e s s ,  
t h e  g r e a t e r  was t h e  i n c e n t i v e  t o  expand t h e  f a r m .  T h i s  i m p r e s s i o n  
o f  t h e  i n f l u e n c e  f a m i l y  c i r c u m s t a n c e s  have  on i n v e s t m e n t  i s
(7 )  S t o n i e r ,  A.W. and Hague,  D .C , ,  A Tex tbook  o f  Economic T h e o r y . 
Longmans & C o . L t d . ,  London 1 9 6 7 , p p .  3 0 6 - 3 1 5 ,
(8 )  H a r r i s o n ,  A. ,  The F i n a n c i a l  S t r u c t u r e  o f  Farm B u s i n e s s e s  Univ ,  
o f  R e a d in g ,  D ep t ,  o f  Ag.Econ,  and Management,  M is c .S t u d y  N o .53,  
1972.
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(9 )s u p p o r t e d  by H a r r i s o n  , The modern d a i r y  f a r m e r  i s  becoming more 
' s o c i a l  c o n s c i o u s '  e . g .  t h e  t a s k  o f  t w i c e  d a i l y  m i l k i n g ,  e s p e c i a l l y  
a t  weekends i s  now o n e r o u s  t o  him.  In  a  more r e c e n t  a r t i c l e  
B u t t e r w i c k  e t  a l , , ( ^ ^ ^  f o r s a w  s o c i a l  f a c t o r s  a s  an i m p o r t a n t  
r e s t r i c t i o n  on f u t u r e  i n c r e a s e s  i n  m i lk  y i e l d .
The p s y c h o lo g y  o f  a f a r m e r  c o u l d  be r e v e a l e d  by h i s  a s p i r a t i o n  t o
i n c r e a s e  h i s  p r o f i t s  o r  t h e  s i z e  o f  h i s  f a rm ,  o r  t o  bo a l e a d e r  i n
t h e  i n d u s t r y :  such  f a c t o r s  w i l l  a c t  a s  a  s t i m u l u s  t o  i n v e s t m e n t .
R e g r e t t a b l y ,  t h e  m a j o r i t y  o f  f a r m e r s  a p p e a r  t o  be c o n s e r v a t i v e  i n
o u t l o o k .  As a  r e s u l t ,  t h e  r a t e  o f  d i f f u s i o n  o f  new i d e a s  t e n d s  t o
be s lo w ^ ^ ^ )  bu t  Byrnes^^^^  s u g g e s t s  t h a t  p o o r  p r e s e n t a t i o n  o f  a
p o s s i b l e  c h a n g e ,  o r  t h e  i n a p p r o p r i a t e n e s s  o f  a  c h a n g e ,  may be more
i m p o r t a n t  t h a n  c o n s e r v a t i v e n e s s .  The a t t i t u d e  o f  f a r m e r s  t o
b o r ro w in g  must  be c o n s i d e r e d  a c o n s t r a i n t  on i n v e s t m e n t  a s  was
shown by M c F a r l a n e ^ ^ ^ ' ^ ^ ^  who found  t h a t  f a r m e r s  were r e l u c t a n t
t o  borrow c a p i t a l  and p r e f e r r e d  t o  i n v e s t  from farm p r o f i t s .  Most
a p p r o a c h e s  t o  i n v e s t m e n t  have  assumed r a t i o n a l  b e h a v i o u r  by t h e  
(15)f a r m e r ,  Campbe l l  , i n  an i n t e r e s t i n g  s t u d y  on a  group  o f  
A u s t r a l i a n  f a r m e r s ,  found t h a t  t h e y  d i d  no t  t r e a t  d e p r e c i a t i o n  as  
a r e g u l a r  r e c u r r i n g  p r o d u c t i o n  c o s t ,  b u t  t r e a t e d  t h e  r e p l a c e m e n t  
o f  m ac h in e r y  i n  t h e  same way a s  a d d i t i o n a l  c a p i t a l  o u t l a y s .  T h i s  
l e d  t h e  a u t h o r  t o  s u g g e s t  t h a t  f a r m e r s '  c h o i c e  o f  i n v e s t m e n t  was 
i r r a t i o n a l .
( 9 )  I b i d , , p . 2
(10)  B u t t e r w i c k ,  M. and N e v i l l e - R o l f e ,  E, "The O u t look  f o r  B r i t i s h
Fa rm ers  i n  an E n l a r g e d  EEC", The Th re e  Banks Review No, 96;
December 1972 ,
(11)  J o n e s ,  Gwyn E . ,  "The D i f f u s i o n  o f  A g r i c u l t u r a l  I n n o v a t i o n s "
J o u r n a l  o f  A g r i c u l t u r a l  Economics Vol .  XV, N o ,3;  J u n e  1963.
(12)  B y rn e s ,  F.C .  " F a r m e r s ’ r e s i s t a n c e  t o  what?"  Some m i s s i n g
v a r i a b l e s  i n  d i f f u s i o n  r e s e a r c h  and i n n o v a t i o n  s t r a t e g y  
New York A q r i c .  Development  C o u n c i l , pp 11 ,  1968 ,
(13 )  M c F a r l a n e ,  G .C . ,  " Some O b s e r v a t i o n s  on F a r m e r s ’ A t t i t u d e s  
t o  F i n a n c e  and I n v e s t m e n t  U n iv .  o f  B r i s t o l ,  R e p o r t  No. 102;  
1957 .
(14)  M c F a r l a n e ,  G .C . ,  " F a r m e r s '  A t t i t u d e s  t o  Borrowing  Money" 
A g r i c u l t u r e ,  Vol .  65,  No. 2; 1958 pp .  5 3 - 5 7 ,
(15)  Cam pbe l l ,  K .O . ,  "Some R e f l e c t i o n s  on A g r i c u l t u r a l  I n v e s t m e n t "
A u s t r a l i a n  J o u r n a l  o f  A g r i c u l t u r a l  Economics , Dec, 1958,  p , 9 3 .
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I n n a t e  a b i l i t y  i s  a p a r t i c u l a r l y  d i f f i c u l t  c o n c e p t  t o  q u a n t i f y ,  
bu t  i t  do e s  i n f l u e n c e  t h e  m o t i v a t i o n  o f  a f a r m e r  t h r o u g h  such  
f a c t o r s  a s  l e v e l  o f  e d u c a t i o n  and j u d g e m e n t ,w h ic h  a r e  r e l a t e d  t o  
i n n a t e  a b i l i t y .  Many o f  t h e  above v a r i a b l e s  a r e  r e f l e c t e d  i n  
Management E f f i c i e n c y ,  A t t e m p t s  a t  m e a s u r in g  management  e f f i c i e n c y  
have  been made by B e s s e l l  who has  d e m o n s t r a t e d  t h e  i m p o r t a n c e  
o f  such  f a c t o r s .
The l i k e l y  e f f e c t  on a g r i c u l t u r a l  i n v e s t m e n t  o f  t h e  c o n s t r a i n t  
j u s t  o u t l i n e d ,  i s  a  r e d u c t i o n  i n  t h e  e f f i c i e n c y  o f  c a p i t a l  
employment .  One o f  t h e  aims o f  t h i s  s t u d y ,  t h e r e f o r e ,  i s  t o  
e s t a b l i s h  t h e  n a t u r e  o f  t h e  c a p i t a l  p rob lem c o n f r o n t i n g  d a i r y  
f a r m e r s  i n  West S c o t l a n d  i n  o r d e r  t o  f o r m u l a t e  e  means whereby 
t h o s e  f a r m e r s  m ig h t  o p e r a t e  more e f f e c t i v e l y  w i t h i n  t h e  c o n s t r a i n t s  
d i c t a t e d  by Government  a g r i c u l t u r a l  p o l i c y ,  e x i s t i n g  economic  
c o n d i t i o n s  and p e r s o n a l  f a c t o r s .  I t  i s  p r o p o s e d  t o  commence by 
exam in ing  t h e  r o l e  s u c c e s s i v e  Governments  have se en  f o r  c a p i t a l  
i n  a g r i c u l t u r e .
3 , 2  The N a t i o n a l  A t t i t u d e  t o  A g r i c u l t u r e
The p a s s i n g  o f  t h e  1947 A g r i c u l t u r e  Act o f f i c i a l l y  r e c o g n i s e d  
t h e  r o l e  which a g r i c u l t u r e  had t o  p l a y  i n  t h e  p o s t  war economy of  
t h e  U n i t e d  Kingdom, The r e l e v a n t  p a s s a g e  o f  t h e  a c t  s t a t e s ;
. . . . .  a s t a b l e  and e f f i c i e n t  a g r i c u l t u r a l  i n d u s t r y  c a p a b l e  
o f  p r o d u c i n g  such  p a r t  o f  t h e  n a t i o n ' s  food and o t h e r  a g r i ­
c u l t u r a l  p r o d u c e  a s  i n  t h e  n a t i o n a l  i n t e r e s t  i t  i s  d e s i r a b l e  
t o  p r o d u c e  i n  t h e  U n i t e d  Kingdom, and o f  p r o d u c i n g  i t  a t  
minimum p r i c e s  c o n s i s t e n t  w i th  p r o p e r  r e m u n e r a t i o n  and l i v i n g  
c o n d i t i o n s  f o r  f a r m e r s  and w o rk e rs  i n  a g r i c u l t u r e  and an 
a d e q u a t e  r e t u r n  on c a p i t a l  i n v e s t e d  i n  t h e  i n d u s t r y , ( l ? )
S in c e  t h e  p a s s i n g  o f  t h e  1947 A g r i c u l t u r e  Act ,  t h e  Government has
c o n s i s t e n t l y  r e i t e r a t e d  t h e  i m p o r t a n t  r o l e  o f  a g r i c u l t u r e  and t h e
n e c e s s i t y  t o  improve  e f f i c i e n c y .  The White  P a p e r  e n t i t l e d ,  ‘Long-
Term A s s u r a n c e s  f o r  A g r i c u l t u r e ' , s t a t e d  t h a t  " t h e  b e s t  way of
(16 )  B e s s e l l ,  3 . E ,  "The Measurement  o f  M a n a g e r i a l  E f f i c i e n c y  i n  
A g r i c u l t u r e " ,  J o u r n a l  o f  A g r i c u l t u r a l  E conom ics . Vo l .  XXI, 
No. 3; September  1970 ,
(17 )  A g r i c u l t u r e  Act 1947 P a r t  1 ,  p . l  p a r a ,  1 .
(18 )  Long-Term A s s u r a n c e s  f o r  A g r i c u l t u r e , Cmnd. 23,  HMSO, 
London,  Nov, 1956 ,  p . 8 .  p a r a .  22.
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making an e f f e c t i v e  c o n t r i b u t i o n  to w a r d s  l o w e r i n g  p r o d u c t i o n  c o s t s "  
was t o  m o d e r n i s e  " i n a d e q u a t e  o r  o u t - o f - d a t e  farm b u i l d i n g s  o r  o t h e r  
pe rm a nen t  farm e q u i p m e n t " .
Cl9 )Almost  a  de c a d e  l a t e r ,  i n  1965,  t h e  N a t i o n a l  P l a n  was p u b l i s h e d ,
which s e t  o u t  t h e  Government  vi ew  on t h e  p a r t  i t  wished  a g r i c u l t u r e
t o  p l a y  i n  t h e  n a t i o n a l  economy o v e r  t h e  f o l l o w i n g  f i v e  y e a r s .  In
p a r t i c u l a r ,  t h e  p l a n  s t r e s s e d  t h e  need  f o r  a g r i c u l t u r e  t o  " e a s e  t h e
p r e s s u r e  on ou r  b i l l  f o r  i m p o r t s  o f  t e m p e r a t e  a g r i c u l t u r a l  p r o d u c e "
and s e c o n d l y ,  n o t e d  t h a t :
by i m p ro v in g  i t s  l a b o u r  p r o d u c t i v i t y  more r a p i d l y  t h a n  t h e  
i n c r e a s e  i n  p r o d u c t i o n ,  a g r i c u l t u r e  w i l l  c o n t i n u e  t o  r e l e a s e  
s u b s t a n t i a l  manpower r e s o u r c e s  and so h e lp  i n  c l o s i n g  t h e  
manpower gap e x p e c t e d  d u r i n g  t h e  p l a n  p e r i o d (20)
T h i s  s t r e s s  on i m p r o v in g  p r o d u c t i v i t y ,  and so r e l e a s i n g  l a b o u r ,  was
a i d e d  by d i r e c t  f a r m in g  g r a n t s .
(21 )P a r t  I I  o f  t h e  A g r i c u l t u r e  Act ,  1967 , i n d i c a t e d  t h e  i n c r e a s i n g
i m p o r t a n c e  p l a c e d  by t h e  Government  on im p ro v in g  farm s t r u c t u r e
and p ro m o t in g  a g r i c u l t u r a l  i n v e s t m e n t .  T h i s  i n v e s t m e n t  was
e n c o u ra g e d  by g r a n t s  t o w a r d s  e x p e n d i t u r e  on f i x e d  equ ipm en t  and
im provem en ts  f o r  p u r p o s e s  o f  a g r i c u l t u r a l  b u s i n e s s .  T h i s  t y p e  o f
Government a i d  c o n t i n u e d  unde r  t h e  t e r m s  o f  t h e  A g r i c u l t u r e  Ac t ,
( 2 2 )1970 , which p e r m i t t e d  t h e  s t a t e  t o  mako c a p i t a l  g r a n t s  t o
f a r m e r s .
(23)The Annual Review and D e t e r m i n a t i o n  o f  G u a r a n t e e s ,  1970 ,
c o n f i r m e d  t h a t  t h e  Government  s t i l l  wished t o  c o n t i n u e  t h e  s e l e c t i v e
e x p a n s i o n  programme announced i n  1968,  t o  s ave  i m p o r t s .  In
a d d i t i o n  t h e  Government saw a need  -
t o  r e p l e n i s h  t h e  i n d u s t r y ' s  r e s o u r c e s ,  t o  c o n t a i n  c o s t s ,  t o  
i n c r e a s e  i n v e s t m e n t  f o r  e x p a n s i o n  and t o  p r o v i d e  r e a s o n a b l e  
s t a b i l i t y  o f  m a r k e t s ( 2 4 )
(19)  The N a t i o n a l  P l a n , Cmnd, 2764,  HMSO London, S e p t ,  1965,
(20)  i b i d . , C h .13 ,  p . 135 ,  p a r a .  3 .
(21)  A g r i c u l t u r e  Act  1 9 6 7 . HMSO London,  1967.
(22)  A g r i c u l t u r e  Act  1970 . HMSO London,  1970,  P a r t  I I ,  p . 23.
(23)  Annual  Review and D e t e r m i n a t i o n  o f  G u a r a n t e e s  1970
White  P a p e r  Cmnd, 4321 .  HMSO London Mach. 1970 ,
(24 )  i b i d . , p . 6 , p a r a  11 .
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In  1972 ,  t h e  aim o f  t h e  Government  was s t i l l  t o  e n c o u r a g e  s e l e c t i v e
e x p a n s i o n  o f  a g r i c u l t u r e ,  w i t h  a  view t o  im prov ing  t h e  c o m p e t i t i v e
p o s i t i o n  o f  a g r i c u l t u r e  w i t h i n  t h e  EEC. T h i s  aim was t o  be a c h i e v e d
by " s t i m u l a t i n g  t h e  i n v e s t m e n t  which i s  needed f o r  e x p a n s i o n  and by
(25)s e c u r i n g  t h e  a d v a n t a g e s  o f  i n c r e a s e d  s c a l e "  .
In  1974,  t h e  Government  d e c l a r e d  t h a t  " C o n t in u e d  e x p a n s i o n  o f
(26 )e f f i c i e n t  food  p r o d u c t i o n  r e m a in s  i n  t h e  n a t i o n a l  i n t e r e s t "
The White  p a p e r  e n t i t l e d  'Food from Our Own R e s o u r c e s '  p u b l i s h e d
(27)
i n  1975 r e i t e r a t e s  t h i s  p o l i c y  aim and s t a t e s  t h a t  m i l k ,  d a i r y  
b e e f ,  c e r e a l  and sheep  p r o d u c t i o n  s h o u ld  be expanded  i n  t h e  p e r i o d  
up t o  1980.
S in c e  1947 t h e  Government has  a c t i v e l y  e n c ou ra ge d  i n c r e a s e d
i n v e s t m e n t  i n  b u i l d i n g s ,  m a c h i n e r y ,  and o t h e r  i n p u t s  ( F e r t i l i s e r s ,
f e e d ,  e t c . ) .  T a b l e  3 . 2 . 1 ,  on t h e  f o l l o w i n g  page  go e s  some way
t o w a r d s  i n d i c a t i n g  t h e  p e r f o r m a n c e  o f  a g r i c u l t u r e  i n  r e s p o n s e  t o
Government  a g r i c u l t u r a l  p o l i c y .  The g r o s s  o u t p u t  o f  a g r i c u l t u r e ,
i
a t  c o n s t a n t  p r i c e s ,  h a s  a l m o s t  doubed i n  t h e  l a s t  t w e n t y  y e a r s ,
A
a s  has  t h e  l e v e l  o f  n e t  incom e.  A g r i c u l t u r e  has  t h e r e f o r e  
e x h i b i t e d  a  r e m a r k a b l e  l e v e l  o f  p r o d u c t i v i t y  i n c r e a s e  which i s  
i l l u s t r a t e d  by t h e  more t h a n  f o u r f o l d  i n c r e a s e  i n  l a b o u r  
p r o d u c t i v i t y  ( o u t p u t ,  a t  c o n s t a n t  p r i c e s ,  p e r  e m ployee)  be tween 
1947 and 1 9 7 3 / 7 4 .  T h i s  i n c r e a s e  i n  l a b o u r  p r o d u c t i v i t y  has  been 
made p o s s i b l e  m a in ly  by an i n c r e a s i n g  r a t e  o f  c a p i t a l  f o r m a t i o n  
and r e d u c t i o n  i n  l a b o u r  employed.  In  t h e  f i f t e e n  y e a r s  up t o  1970,  
Beynon and H o u s t o n w r i t i n g  f o r  t h e  a g r i c u l t u r e  E . D . C . ,  commented 
t h a t  40 p e r  c e n t  o f  t h e  i n c r e a s e  i n  p r o d u c t i v i t y  was due t o  
i n c r e a s e d  i n p u t s  and 60 p e r  c e n t  t o  i n c r e a s e d  p r o d u c t i v i t y .  The 
p r e s e n t  h i g h  l e v e l s  o f  c a p i t a l  f o r m a t i o n ,  a i d e d  by c a p i t a l  g r a n t s ,  
s u g g e s t  t h a t  t h e  r e c e n t  e x p a n s i o n  i n  o u t p u t  w i l l  c o n t i n u e  i n  t h e  
f u t u r e .
(25 )  Annual Review and D e t e r m i n a t i o n  o f  G u a r a n t e e s  1972 White  P a p e r  
Cmnd, 4928 .  HMSO. London,  March 1972,  p . 5 ,  p a r a .  3 .
( 2 6 )  Annual Review o f  A g r i c u l t u r e  1 9 7 4 . White  P a p e r  Cmnd. 5565.  
HMSO, March 1973 ,  p . 3 ,  p a r a ,  1 .
(27)  Food from Our Own R e s o u r c e s . White  P a p e r  Cmnd, 6020 .
HMSO. London,  A p r i l  1975 ,  p . l .  p a r a .  4 .
( 28 )  Beynon, V.H. and Hous ton ,  A.M. Farm P r o d u c t i v i t y ,
E .D.C.  ( A g r i c u l t u r e )  HMSO. 1973 .
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T a b l e  3 . 2 . 1 .» S e l e c t e d  I n d i c a t o r s  o f  t h e  .E f f e c t  on. A g r i c u l t u r e  o f  
- P o s t - W a r ' U.K. A g r i c u l t u r a l  P o l i c y  ( C o n s t a n t  1946-47  
P r i c e s  )
G ross






C a p i t a l  
Fo r m a t io n
Êm
C a p i t a l









1947 764 217 84 N.A. 980 779
1952 *894 254 *80 N.A. 869 1028
1957 *1046 297 *86 2 .2 750 1395
1962 *1191 338 *119 1 0 . 3 633 1881
1967 1245 353 141 9 . 1 485(7 45) 2567
1972 1443 410 271 3 3 .4 413(7 10) 3493
1973-74 1466 416 366 4 5 . 5 416 . (7 0 4 )  _ 3524
S o u r c e s  The f i g u r e s  marked t h u s  * were c a l c u l a t e d  from
Annual  A b s t r a c t  o f  S t a t i s t i c s  No. 89, 1952 .  CSO, HMSO.
" " " " No. 96, 1956 .  CSO, HMSO.
" " " " No .101,  1964.  CSO, HMSO,
The r e m a i n i n g  f i g u r e s  w i th  t h e  e x c e p t i o n  o f  t h e  O u tp u t  f o r  
Employee V a lu e s  were c a l c u l a t e d  from t h e  f o l l o w i n g  Annual  
Review W hi te  P a p e r s : -
Annual  Review and D e t e r m i n a t i o n  o f  G u a r a n t e e s  1964 .  Cmnd. 2315.
.1 II II II II n 1969 .  " 3965.
II II II II II It 1971 .  " 4623 .
II II II It II II 1972 ,  " 4928 ,
Annual  Review o f  A g r i c u l t u r e  1974 .  " 5565.
The f i g u r e s  i n  b r a c k e t s  ( ) r e p r e s e n t  t h e  t o t a l  numbers  engaged  
i n  a g r i c u l t u r e .
O u tp u t /E m p lo y e e  v a l u e s  were d e r i v e d  from d a t a  i n  t a b l e .
3 . 3  The P o s i t i o n  o f  S c o t t i s h  A g r i c u l t u r e
The v a l u e  o f  t h e  c o n t r i b u t i o n  o f  S c o t t i s h  A g r i c u l t u r e  t o  
t h e  U n i t e d  Kingdom food  s u p p l y  i s  d e m o n s t r a t e d  i n  T a b l e  3 , 3 . 1 ,  
on t h e  f o l l o w i n g  page  which p r e s e n t s ,  f o r  S c o t l a n d ,  i n f o r m a t i o n  
s i m i l a r  t o  t h a t  i n  T a b l e  3 , 2 , 1 ,  f o r  t h e  U n i t e d  Kingdom A g r i ­
c u l t u r a l  i n d u s t r y .
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T a b l e  3 , 3 . 1 , S e l e c t e d  I n d i c a t o r s  o f  t h e  P e r fo r m a n c e  of  Pos t -W ar  
S c o t t i s h  A g r i c u l t u r e  ( C o n s t a n t  1946-47  P r i c e s )
G ross





C a p i t a l
F o rm a t ion
£m
C a p i t a l









1946-47 7 6 ,8 21 .8 n . a . n . a . 7 1 ,8 8 3 1 ,0 6 8
1951 -52 8 7 . 3 2 5 .5 n . a . n . a . 72 ,9 6 9 1 ,1 9 6
1956-57 100;  6 29 .8 n . a . 0 .5 0 71 ,000 1 ,3 9 3
1961-62 1 1 9 .8 34 .0 13*8 1*60 62 ,1 6 9 1 ,9 2 7
1966-67 1 2 5 .2 3 5 .5 n . a . 1 , 6 4 4 4 ,2 8 4 2 ,8 2 6
1971-72 14 5 .1 4 1 . 2 1 8 , 8  + 4 . 5 2 35 ,159 4 ,1 2 8
1973-74 1 4 7 .5 4 1 .8 40 .0 6 .2 4 34 ,075 4 ,3 2 8
S o u r c e s  The v a l u e s  f o r  G ross  O u t p u t ,  and C a p i t a l  G r a n t s  were 
c a l c u l a t e d  from t h e  f o l l o w i n g  i s s u e s  o f  S c o t t i s h  A g r i c u l t u r a l  
E c o n o m ic s : -
Vo l .  XXIÎV -  1974;  Vol .  XXII -  1972;  Vol .  XIX -  1969;
Vol .  X I I I  -  1963;  Vol .  X -  1960;  Vol .  IV -  1953;
Vol .  1 -  1950,
*Labour  Employed v a l u e s  were e x t r a c t e d  from t h e  1 9 5 0 / 5 1 ;  
1 9 6 1 /6 2 ;  1971 and 1973 i s s u e s  o f  A g r i c u l t u r a l  S t a t i s t i c s  -  
S c o t l a n d .
^M ackenz ie ,  A.M. " C a p i t a l  E x p e n d i t u r e  -  An A n a l y s i s  o f  Da ta  
from t h e  Farm C a p i t a l  Grant  Scheme".  S c o t t i s h  A g r i c u l t u r a l  
Economics,  Vol .  XXIII  -  1973 .  DAFS, HMSO A p r i l  1973 .
S c o t t i s h  a g r i c u l t u r a l  o u t p u t  has  been i n c r e a s i n g  a t  a r a t e  
c o m p a r a b l e  t o  t h a t  i n  t h e  U n i t e d  Kingdom a s  a whole and i n  19 7 3 /7 4  
t h e  a g g r e g a t e  g r o s s  o u t p u t  o f  S c o t t i s h  A g r i c u l t u r e  was 1 0 . 1  p e r  
c e n t  o f  t h e  U n i t e d  Kingdom t o t a l .  The v a l u e  o f  o u t p u t  p e r  
employee  i n  S c o t t i s h  a g r i c u l t u r e  h a s  i n c r e a s e d  r a p i d l y  i n  t h e  
p o s t - w a r  p e r i o d  and com pares  f a v o u r a b l y  wi th  t h e  n a t i o n a l  
p e r f o r m a n c e .  In  1973 ,  t h e  l e v e l  o f  c a p i t a l  f o r m a t i o n  i n  S c o t t i s h  
a g r i c u l t u r e  was £ 8 8 , 3m ( £ 4 0 , Qm a t  c o n s t a n t  1946-47  p r i c e s ) .  T h i s  
l e v e l  o f  c a p i t a l  f o r m a t i o n  r e p r e s e n t e d  :;11.4 p e r  c e n t  o f  t h e  U n i t e d  
Kingdom t o t a l  g r o s s  c a p i t a l  f o r m a t i o n  which w&sa s l i g h t l y  h i g h e r  
p e r c e n t a g e  t h a n  m ig h t  have been e x p e c t e d  on t h e  b a s i s  o f  S c o t t i s h
— 48—
a g r i c u l t u r e ' s  c o n t r i b u t i o n  t o  t h e  t o t a l  g r o s s  o u t p u t  o f  a g r i c u l t u r e  
( a p p r o x i m a t e l y  10 p e r  c e n t ) .  In  1973 -74 ,  c a p i t a l  g r a n t s  a b s o r b e d  
by S c o t t i s h  a g r i c u l t u r e  were 1 3 . 4  p e r  c e n t  o f  t h e  n a t i o n a l  t o t a l  
which,  t a k e n  t o g e t h e r  w i th  t h e  v a l u e s  f o r  g r o s s  c a p i t a l  f o r m a t i o n ,  
s u g g e s t  t h a t  S c o t t i s h  a g r i c u l t u r e  i s  k e e p in g  p a c e  w i th  t h e  g e n e r a l  
p a t t e r n  o f  i n v e s t m e n t  i n  U n i t e d  Kingdom a g r i c u l t u r e .  These  l e v e l s  
o f  c a p i t a l  f o r m a t i o n  and c a p i t a l  g r a n t  u p t a k e  a l s o  i n d i c a t e  t h e  
l a r g e  amount  o f  c a p i t a l  r e q u i r e d ,  which,  i n  t u r n ,  h a s  t o  be 
f i n a n c e d  t o  a  l a r g e  e x t e n t  by farm g e n e r a t e d  f u n d s .
3 . 4  The Economic Background t o  C a p i t a l  I n v e s t m e n t  on W. S c o t l a n d
D a i ry  Farms
D a i ry  f a r m i n g  i n  West S c o t l a n d  has  been u n d e r g o i n g  economic 
and t e c h n i c a l  c ha nge  i n  t h e  r e c e n t  p a s t .  In  o r d e r  t o  i l l u s t r a t e  
t h e  main t r e n d s ,  a  sample o f  146 d a i r y  f a r m s ,  u s e d  by t h e  Economics 
D i v i s i o n  o f  t h e  W . S . A . C . f o r  s t a t i s t i c a l  a n a l y s i s  p u r p o s e s ,  was 
s t u d i e d  o v e r  a  s i x  y e a r  p e r i o d  be tween  1967 /68  and  1 9 7 2 / 7 3 .  A 
summary o f  t h e  r e s u l t s  i s  shown i n  T a b le  3 , 4 . 1 ,  on t h e  f o l l o w i n g  
p a g e .
In  t h e  p e r i o d  1967 /68  t o  1 9 7 2 / 7 3 ,  t h e  t r e n d  i n  West S c o t l a n d  
d a i r y  f a r m in g  h a s  been t o w a r d s  f ew er  r e g i s t e r e d  m i lk  p r o d u c e r s  
and an i n c r e a s e d  h e r d  s i z e  p e r  f a r m .  The s m a l l  f a r m e r s  have 
made t h e  g r e a t e s t  p r o g r e s s  i n  t h i s  r e s p e c t ,  w i t h  an i n c r e a s e  
o f  22 p e r  c e n t  i n  cow h e rd  s i z e  o v e r  t h e  p e r i o d ,  compared  t o  
n i n e  and 20 p e r  c e n t  r e s p e c t i v e l y  f o r  t h e  medium and l a r g e  
s i z e  f a r m s .  D u r in g  t h e  p e r i o d  u n d e r  r e v i e w  t h e  a v e r a g e  y i e l d  
o f  m i lk  p e r  cow h a s  i n c r e a s e d .  T h i s ,  t a k e n  t o g e t h e r  w i th  t h e  
i n c r e a s e  i n  c a p i t a l  i n v e s t m e n t  i n  cows, has  r e s u l t e d  i n  an 
i n c r e a s e  i n  t h e  e f f i c i e n c y  o f  m i lk  p r o d u c t i o n .  T h e r e  was a  
g r a d u a l  i n c r e a s e  i n  t h e  r e a l i s e d  m i lk  p r i c e  p e r  g a l l o n  be tween  
1967 /68  and 1970 /71  p r i o r  t o  t h e  l a r g e  i n c r e a s e  i n  1 9 7 1 / 7 2 ,  
and a f u r t h e r  s m a l l e r  i n c r e a s e  i n  1972 /73  d e s i g n e d  t o  
c om pensa te  f a r m e r s  i n  p a r t ,  f o r  t h e  i n c r e a s e  i n  p r o d u c t i o n  
c o s t s  which had o c c u r r e d .
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T a b le  3 * 4 . 1 . The Economic T re n d s  i n  D a i ry  Farming i n  West S c o t l a n d  
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932
REGISTERED MILK 
PRODUCERS IN W. 
SCOTLAND (5 ) 4385 4228 4001 3810 3642 2962
See Appendix I I I  f o r  S o u r c e s  o f  d a t a
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The o v e r a l l  e f f e c t  o f  t h e  i n c r e a s e  i n  m i lk  p r o d u c t i o n  e f f i c i e n c y  and 
c o s t  c h a n g e s  has  r e s u l t e d ,  i n  t h o s e  fa rm s  which r e m a in e d  i n  m i lk  
p r o d u c t i o n ,  i n  a  r i s e  i n  t h e i r  n e t  farm incom e.  The amount  o f  t h e  
i n c r e a s e  i n  t h e  f i n a l  y e a r  up t o  1972 /73  was 27, 26 and 22 p e r  c e n t  
p e r  annum f o r  t h e  s m a l l ,  medium, and l a r g e  s i z e  f a rm s  r e s p e c t i v e l y .  
The r a t e  o f  i n c r e a s e  i n  income was more t h a n  k e e p in g  p a c e  w i t h  t h e  
r a t e  o f  i n f l a t i o n  i n  t h e  economy a t  l a r g e .  The i n c r e a s e  i n  n e t  
farm income be tw een  1970 /71  and 1 9 7 1 /7 2  and 1972 /73  was l a r g e l y  
" p a p e r "  p r o f i t  a r i s i n g  from s t o c k  r e v a l u a t i o n  g a i n .  S e t t i n g  t h i s  
r e v a l u a t i o n  g a in  on a  p e r  a c r e  b a s i s  i t  i s  p o s s i b l e  t o  d e t e r m i n e  
from T a b l e  3 , 4 . 1 .  t h a t  t h e  g a in  was e q u i v a l e n t  t o  a  N . F . I .  o f  £9 
and £15 p e r  a c r e  i n  1 9 7 1 /7 2  and 1972 /73  r e s p e c t i v e l y .
The m o d e r a t e  r a t e  o f  growth  o f  n e t  farm income,  when v a l u a t i o n  
g a i n s  were e x c l u d e d ,  was accompanied  by i n c r e a s e d  p r e s s u r e  on 
a v a i l a b l e  c a s h  r e s o u r c e s  f o r  u se  i n  c u r r e n t  c o n s u m p t io n ,  r e q u i r e d  
t o  m a i n t a i n  a  r e a s o n a b l e  s t a n d a r d  o f  l i v i n g  r a t h e r  t h a n  f o r  
f u r t h e r  c a p i t a l  i n v e s t m e n t .  In t h i s  s i t u a t i o n ,  t h e  d e c i s i o n  which 
t h e  f a r m e r  h a s  t o  c o n s i d e r  i s  w he the r  t o  o p t  o u t  o f  f a r m i n g ,  op t  
o u t  o f  d a i r y i n g ,  o r  commit h i m s e l f  t o  f u r t h e r  c a p i t a l  i n v e s t m e n t  
i n  h i s  e x i s t i n g  e n t e r p r i s e  i n  o r d e r  t o  i n c r e a s e  h i s  e f f i c i e n c y .
S in c e  t h e  main e n t e r p r i s e  on t h e  d a i r y  fa rm  i s  m i l k  p r o d u c t i o n ,  
c o n s i d e r a b l e  i n f o r m a t i o n  r e g a r d i n g  t h e  economic c l i m a t e  o f  d a i r y  
f a r m in g  can  be g a i n e d ,  by a n a l y s i n g  t h e  component s  r e s p o n s i b l e  
f o r  t h e  i n c r e a s e  i n  t h e  v a l u e  o f  m i lk  o u t p u t  p e r  f a r m .  Such an 
a n a l y s i s  i s  p r e s e n t e d  i n  T a b l e  3 , 4 . 2 .  on t h e  f o l l o w i n g  pa g e  f o r  
t h e  sample  d a i r y  f a r m s .
In t h e  f i r s t  p e r i o d  u n d e r  r e v i e w  ( S e c t i o n  o f  T a b le  3 . 4 , 2 , ) ,  
s i x t y - t h r e e  p e r  c e n t  o f  t h e  i n c r e a s e  i n  v a l u e  o f  m i l k  o u t p u t  was 
due t o  i n v e s t m e n t  i n  d a i r y  s t o c k  and 18 p e r  c e n t  due t o  an i n c r e a s e  
i n  m i lk  y i e l d  p e r  cow. Thus e i g h t y - o n e  p e r  c e n t  o f  t h e  i n c r e a s e  
i n  t h e  v a l u e  o f  m i lk  o u t p u t  was a t t r i b u t a b l e  t o  h i g h e r  l e v e l s  o f  
m i lk  p r o d u c t i o n  p e r  f a rm ,  r a t h e r  t h a n  due t o  p r o d u c t  p r i c e  
i n c r e a s e s .  In  t e r m s  o f  farm s i z e ,  t h e  p e r f o r m a n c e  o f  t h e  s m a l l  
f a rm s  was s i m i l a r  t o  t h e  a l l  g r o u p s  a v e r a g e ,  bu t  t h e  medium s i z e  
f a rm s  showed l o s s  d e p e n d e n c e  on t h e  m i lk  p r i c e  i n c r e a s e  t o  
a c c o u n t  f o r  t h e i r  i n c r e a s e  i n  v a l u e  o f  o u t p u t .  The l a r g e  fa rms  
i n c r e a s e d  t h e i r  o u t p u t  m o s t l y  f rom i n v e s t m e n t  i n  cows,  bu t  t h e y
- 5 1 -
T a b l e  3 , 4 , 2 , A n a l y s i s  o f  t h e  I n c r e a s e  i n  Value o f  Milk  Ou tpu t  on 
West S c o t l a n d  Da i ry  Farms 1967/68  t o  1972/73
S e c t i o n  a )  1967 /68  t o  1969/70  -  2 Year  P e r i o d








r ' ' " " 
FARM SIZE £ p e r  FARM
UP TO 125 a c r e s 701 428 139 107 27
126-200 a c r e s 962 559 277 92 34
OVER 200 a c r e s 1263 880 101 252 30
ALL FARMS 960 609 175 145 31
ALL FARMS f 100 63 18 15 4
S o u r c e :  "Some Economic A s p e c t s  o f  D a i r y  Farming i n  West  o f  S c o t l a n d
1 969 /70"  R .F .  Munro,  R e p o r t  No, 136 ,  Econ,  D iu ,  W,S.A,C, 
O c t o b e r  1971 ,
S e c t i o n  b )  1969 /70  t o  1970 /71  -  1 Year  P e r i o d








FARM SIZE £ p e r  FARM
UP TO 125 a c r e s 557 135 -6 5 483 4
126-200 a c r e s 976 136 29 793 18
OVER 200 a c r e s 2791 719 708 1210 154
ALL FARMS 1391 315 205 815 56
ALL FARMS % 100 23 15 58 4
T a b l e  3 , 4 , 2 ,  c o n t i n u e d  on f o l l o w i n g  page
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Table 3 , 4 , 2 .  (Cont inued)
S e c t i o n  c )  1 9 70 /71  t o  19 7 1 /7 2  -  1 Year P e r i o d








FARM SIZE £ p e r  FARM
UP TO 125 a c r e s 1455 436 263 655 101
126-200 a c r e s 1438 0 385 1009 44
OVER 200 a c r e s 2256 166 244 1796 50
ALL FARMS 1690 194 302 1129 65
ALL FARMS % 100 11 18 67 4
S e c t i o n  d )  1 9 7 1 /7 2  t o  1972 /73  -  1 Year  P e r i o d
1









UP TO 125 a c r e s 726 169 245 289 23
126-200  a c r e s 853 175 319 338 21
OVER 200 a c r e s 1911 752 412 684 63
ALL FARMS 1162 355 340 432 35
ALL FARMS f 100 31 29 37 3
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d i d  n o t  im prove  t h e i r  cow m i lk  y i e l d  p e r f o r m a n c e  t o  t h e  same e x t e n t  
a s  t h e  o t h e r  two g r o u p s .
Dur ing  t h e  y e a r  1969 /70  t o  1970/71  ( S e c t i o n  'b* o f  T a b l e  3 . 4 . 2 . )  
p r i c e  i n c r e a s e s  f o r  m i lk  became t h e  g r e a t e s t  i n f l u e n c e  on t h e  
i n c r e a s e  i n  v a l u e  o f  m i lk  o u t p u t ,  w i th  i n c r e a s e d  i n v e s t m e n t  t a k i n g  
second  p l a c e ,  a c c o u n t i n g  f o r  23 p e r  c e n t  o f  t h e  " a l l  f a rm s"  group 
i n c r e a s e  i n  v a l u e  o f  o u t p u t .
S e c t i o n  *c* o f  T a b le  3 , 4 , 2 ,  i n d i c a t e d  t h a t  t h e  l a r g e  p r i c e  i n c r e a s e  
p e r  g a l l o n ,  f o r  m i l k ,  d u r i n g  t h e  y e a r  1970 /71  t o  1 9 7 1 / 7 2 ,  
d om ina ted  t h e  i n c r e a s e  i n  v a l u e  o f  m i lk  o u t p u t .  The c o n t r i b u t i o n  
o f  i n v e s t m e n t  i n  d a i r y  cow c a p i t a l  t o  t h e  i n c r e a s e  i n  v a l u e  o f  
m i lk  o u t p u t  f e l l  t o  e l e v e n  p e r  c e n t ,  on a v e r a g e ,  f o r  t h e  " a l l  
f a rm s"  g r o u p .  T h e r e  were ,  however ,  d e v i a t i o n s  from t h i s  mean 
v a l u e  -  t h e  medium s i z e  f a rm s  had no i n c r e a s e  i n  cow num bers ,  
hence  t h e r e  was no i n c r e a s e  i n  o u t p u t  a t t r i b u t a b l e  t o  t h i s  c a u s e ,  
w hereas  t h e  s m a l l  fa rm  group  i n c r e a s e d  t h e  v a l u e  o f  t h e i r  m ilk  
o u t p u t  by 30 p e r  c e n t ,  t h r o u g h  i n c r e a s e d  cow num bers .
The s i t u a t i o n  f o r  1 9 7 1 /72  -  72 /73  ( S e c t i o n  'd* o f  T a b le  3 . 4 , 2 . )  
improved  o v e r  t h a t  i n  t h e  p r e v i o u s  y e a r ,  w i th  t h e  i n f l u e n c e  o f  
m i lk  p r i c e  b e in g  s u r p a s s e d  by i n c r e a s e d  o u t p u t  p e r  cow and 
c a p i t a l  i n v e s t m e n t  i n  t h e  form o f  d a i r y  cows.
The g e n e r a l  p a t t e r n  o v e r  t h e  s i x  s e a s o n s  s t u d i e d  h a s  been one o f  
i n c r e a s e d  v a l u e  o f  m i lk  o u t p u t  p e r  f a rm ,  which i n  t h e  p e r i o d s  
1967 /68  t o  1969 /70  and 1 9 71 /72  t o  1 9 72 /73  a r o s e  m a in ly  from 
i n c r e a s e s  i n  c a p i t a l  i n t e n s i t y  and improved  m ilk  y i e l d  p e r  cow.
In t h e  y e a r  1969 /70  t o  1 9 7 0 / 7 1 ,  and t o  an even  g r e a t e r  e x t e n t  i n  
t h e  y e a r  1970 /71  t o  1 9 7 1 / 7 2 ,  t h e  i n c r e a s e  i n  v a l u e  o f  m i l k  o u t p u t  
a r o s e  m o s t l y  from i n c r e a s e d  m i lk  p r i c e s ,  i n d i c a t i n g  t h a t  t h e  
a c t u a l  i n c r e a s e  i n  m i l k  p r o d u c t i o n  was l e s s  t h a n  t h e  i n c r e a s e  
i n  v a l u e  o f  m i lk  o u t p u t .  In  t h e  l o n g - t e r m ,  i n c r e a s e s  i n  m i lk  
v a l u e  a r i s i n g  p r i m a r i l y  f rom p r i c e  r i s e s ,  i s  an u n d e s i r a b l e  
s i t u a t i o n  u n l e s s  t h e s e  i n c r e a s e s  a r i s e  a s  a  r e s u l t  o f  a g g r e s s i v e  
m a r k e t i n g  p o l i c i e s  by t h e  Milk M a r k e t in g  Boards  o r  o t h e r  f a c t o r s  
s t i m u l a t i n g  t h e  t o t a l  demand f o r  m i l k .  Growth i n  r e a l  income 
( p r o d u c t i v i t y )  i s  d e p e n d e n t  on i n v e s t m e n t  i n  d a i r y  cows and
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improved  m i lk  y i e l d  p e r  cow. Data  i s  no t  y e t  a v a i l a b l e  f o r  t h e  
v a l u e  o f  i n c r e a s e d  m i lk  o u t p u t  i n  1 9 7 3 /7 4 ,  bu t  i t  i s  e x p e c t e d  t h a t  
f a r m e r s  w i l l  c o n t i n u e  t o  s e ek  t o  expand t h e i r  o u t p u t  t o  combat t h e  
e f f e c t s  o f  a r e d u c i n g  r e a l  income due t o  g e n e r a l  p r i c e  i n f l a t i o n  
w i t h i n  t h e  economy. Under such  c i r c u m s t a n c e s  f a r m e r s  w i l l  r e q u i r e  
a  c o n t i n u i n g  s u p p l y  o f  f u n d s ,  f rom farm o r  bo r ro w in g  s o u r c e s ,  t o  
i n v e s t  i n  t h e  c a p i t a l  r e q u i r e d  f o r  e x p a n s i o n ,
3*5,  E s t i m a t e s  o f  t h e  C a p i t a l  Stock  o f  A g r i c u l t u r e
Much of  t h e  p a s t  work on a g r i c u l t u r a l  c a p i t a l  h a s  had ,  a s
i t s  a im ,  t h e  e s t i m a t i o n  o f  t h e  v a l u e  o f  c a p i t a l  s t o c k s  i n  a g r i -  
(29 )c u l t u r e  , Such e s t i m a t e s  o f  t h e  v a l u e  o f  c a p i t a l  s t o c k s  can 
be j u s t i f i e d  on t h r e e  g r o u n d s :
F i r s t l y ,  i n  o r d e r  t o  e s t i m a t e  t h e  income g e n e r a t e d  by t h e  f a c t o r  
o f  p r o d u c t i o n ,  c a p i t a l ,  i t  i s  n e c e s s a r y  t o  e s t i m a t e  t h e  d e g r e e  o f  
a n n u a l  c a p i t a l  c o n s u m p t io n ,  so t h a t  p a r t  o f  t h e  c u r r e n t  income,  
p r o d u c e d  by t h e  c a p i t a l  s t o c k ,  can  be s e t  a s i d e  t o  c o v e r  c a p i t a l  
co n s u m p t io n  ( d e p r e c i a t i o n ) .  I f  such  an a l l o w a n c e  i s  n o t  s o t  
a s i d e ,  t h e  income g e n e r a t e d  w i l l  be o v e r s t a t e d  and t h e  r e t u r n  on 
c a p i t a l  e x a g g e r a t e d .  I t  i s  a l s o  c l e a r  t h a t  a  r e t u r n  on c a p i t a l  
c a l c u l a t i o n  w i l l  r e q u i r e  knowledge  o f  t h e  amount o f  c a p i t a l  s t o c k  
i n  u s e .
S e c o n d ly ,  t h e  l e v e l  o f  n e t  c a p i t a l  f o r m a t i o n  i s  u s e d  f r e q u e n t l y  
a s  a  m easu re  o f  t h e  g rowth  o f  an i n d u s t r y  o r  b u s i n e s s .  I t  i s  
n o t  p o s s i b l e  t o  e s t i m a t e  t h e  l e v e l  o f  n e t  c a p i t a l  f o r m a t i o n  
(G r o ss  c a p i t a l  f o r m a t i o n  -  R ep lacem en t  c a p i t a l  f o r m a t i o n )  w i t h o u t  
f i r s t  knowing t h e  a b s o l u t e  v a l u e  o f  t h e  e x i s t i n g  c a p i t a l  s t o c k ,  
t o g e t h e r  w i th  an e s t i m a t e  o f  t h e  l i f e  o f  t h e  c a p i t a l  s t o c k .
F i n a l l y ,  t h e  d i s t r i b u t i o n  o f  t h e  c a p i t a l  s t o c k  i s  i m p o r t a n t .  At 
t h e  m ac ro -econom ic  l e v e l  t h e  d i f f e r i n g  d e t e r m i n a n t s  o f  t h e  t o t a l  
c a p i t a l  s t o c k  i n  v a r i o u s  s e c t o r s  o f  t h e  economy c o u l d  c a u s e  
u n e q u a l  d i s t r i b u t i o n  o f  t h e  c a p i t a l  s t o c k  between  s e c t o r s ,  
r e s u l t i n g  i n  d i f f e r e n c e s  i n  t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l
(29 ) L i t e r a t u r e  r e v i e w  S e c t i o n 2 . 2. .1,  p .  14 e t  s a q .
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(M .E .C .)  w i t h i n  d i f f e r e n t  s e c t o r s  o f  t h e  economy.  At t h e  macro 
and m ic r o -e c o n o m i c  l e v e l s ,  i t  i s  i m p o r t a n t  t o  d e t e r m i n e  t h e  
d i s t r i b u t i o n  o f  c a p i t a l  s t o c k  between  l a n d l o r d  and t e n a n t  t y p e  
c a p i t a l  and t h e  income a t t r i b u t a b l e  t o  e ach  t y p e .  A l s o ,  a t  b o th  
t h e  macro and m ic r o -e c o n o m ic  l e v e l s ,  i t  i s  n e c e s s a r y  t o  e s t i m a t e  
t h e  d i s t r i b u t i o n  o f  c a p i t a l  s t o c k  among t h e  v a r i o u s  c a t e g o r i e s  
o f  c a p i t a l  e . g .  l i v e s t o c k ,  c rop  and m ac h in e ry ,  b e f o r e  i t  i s  
p o s s i b l e  t o  a n a l y s e  t h e  e f f e c t i v e n e s s  of  c a p i t a l  i n v e s t m e n t .
3 . 5 . 1 .  The C a p i t a l  Stock o f  S c o t t i s h  A g r i c u l t u r e  -
P u b l i s h e d  E s t i m a t e s
The on ly  s e r i e s  o f  p u b l i s h e d  e s t i m a t e s  o f  t h e  
a g g r e g a t e  s t o c k  o f  c a p i t a l ,  i n  S c o t t i s h  a g r i c u l t u r e ,  i s  by t h e  
D e pa r tm en t  o f  A g r i c u l t u r e  f o r  S c o t l a n d .  T h i s  s e r i e s  i s  shown 
up t o  1968 /69  i n  T a b l e  3 . 5 , 1 .  on page  56 .  P o s t  1960 /69  t h e  
e s t i m a t e s  o f  c a p i t a l  s t o c k  were p u b l i s h e d  on a  p e r  farm b a s i s .
The e s t i m a t e s  o f  c a p i t a l  s t o c k  may be d i v i d e d ,  f o r  a n a l y s i s  
p u r p o s e s ,  i n t o  l a n d l o r d s  and t e n a n t s  t y p e  c a p i t a l .
L a n d l o r d s  C a p i t a l
The p u b l i s h e d  e s t i m a t e s  f o r  l a n d l o r d s  c a p i t a l  were p r e p a r e d  by 
v a l u i n g  t h e  a c r e a g e  o f  a g r i c u l t u r a l  l a n d  a t  t h e  a p p r o p r i a t e  
a v e r a g e  v a l u e  o f  l a n d ,  w i th  o r  w i t h o u t  v a c a n t  p o s s e s s i o n .  The 
a u t h o r s  o f  t h e s e  e s t i m a t e s  were aware o f  t h e  l i m i t a t i o n s  o f  t h i s  
method b u t  a r g u e  t h a t  i t  was t h e  o n ly  r e a l i s t i c  method t h e n ,  
H i l l ^ ^ ^ \  i n  1970 ,  e s t i m a t e d  t h e  i n v e s t m e n t  i n  fa rm  b u i l d i n g s  
t h r o u g h  t h e  u s e  o f  f l o o r  a r e a .  I t  i s  d i f f i c u l t  t o  s e e  how t h i s  
a l t e r n a t i v e  t e c h n i q u e  c o u l d  be e x t e n d e d  from t h e  mic ro  t o  macro­
economic  l e v e l  o f  l a n d l o r d s  c a p i t a l  e s t i m a t i o n  w i t h o u t  t h e  
knowledge  o f  b u i l d i n g  f l o o r  a r e a  f o r  a l l  f a rm s  i n  S c o t l a n d ,  Even 
i f  b u i l d i n g  f l o o r  a r e a  were known, doubt  e x i s t s  a s  t o  w h e th e r  o r  
n o t  t h e  t e c h n i q u e  would bo an improvement  o v e r  e s t i m a t i n g  l a n d ­
l o r d s  c a p i t a l  t h r o u g h  v a l u i n g  t h e  farm a c r e a g e ,  s i n c e  b u i l d i n g  
f l o o r  a r e a  b o r e  a  s im p l e  f u n c t i o n a l  r e l a t i o n s h i p  t o  farm a c r e a g e  
i n  H i l l ' s  s t u d y .
H i l l ,  N.B. Some Economic A s p e c t s  o f  F a r m i n g ' s  F ixe d  C a p i t a l  
C a p i t a l  i n  t h e  U n i t e d  Kingdom. U n p u b l i sh e d  T h e s i s ,  U n i v e r s i t y  
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The v a l u e  o f  l a n d l o r d s  c a p i t a l  i n v e s t e d  i n  S c o t t i s h  a g r i c u l t u r e  was 
no t  a v a i l a b l e  f o r  e v e r y  y e a r  s i n c e  1948 bu t  be tween 1952 and 1 9 6 7 /6 8 ,  
t h e  v a l u e  d i d  r i s e  by £ 5 6 4 ,2  m i l l i o n  ( c u r r e n t  p r i c e s ) ,  which was 
a b o u t  a  t h r e e  f o l d  i n c r e a s e .  T h i s  i n c r e a s e  i n  t o t a l  v a l u e  was 
b r o u g h t  a bou t  by c h a n g e s  i n  t h e  v a l u e  o f  money ( i n f l a t i o n )  and 
demand p r e s s u r e  on l a n d ,  bu t  t h e  i n c r e a s e  i n  v a lu e  o f  l a n d  a l s o  
r e f l e c t e d  a c t u a l  i n v e s t m e n t  i n  l a n d l o r d s  c a p i t a l .
T h i s  l a r g e  i n c r e a s e  i n  t h e  v a l u e  o f  l a n d l o r d s  c a p i t a l  may be 
viewed i n  d i f f e r a h t  ways.  I t  can  be seen  a s  a  v e r y  s e c u r e  b a s e  
f o r  a d d i t i o n a l  bo r ro w in g  and e x p a n s i o n ;  c o n v e r s e l y ,  t h e  h igh  
v a l u e  o f  l a n d l o r d s  c a p i t a l  c o u l d  a c t  a s  a  c o n s t r a i n t  o r  b a r r i e r  
t o  anyone  c o n t e m p l a t i n g  t h e  p u r c h a s e  o f  a g r i c u l t u r a l  l a n d .  A lso ,  
l a n d l o r d s  c a p i t a l  r e p r e s e n t s  f u n d s  c om m it t ed  t o  a  form o f  a s s e t s  
which do no t  g e n e r a t e  h i g h  l e v e l s  o f  r e t u r n .
T e n a n t s  C a p i t a l
The method u sed  t o  d e t e r m i n e  t h e  p u b l i s h e d  e s t i m a t e s  o f  t e n a n t s  
c a p i t a l  i n  S c o t t i s h  a g r i c u l t u r e ,  was t o  " r a i s e "  farm f i n a n c i a l  
a c c o u n t  d a t a  t o  t h e  n a t i o n a l  l e v e l .  V a r i a t i o n  i n  t h e  method of  
c o m p u t a t i o n  h a s  meant  t h a t  s t r i c t  c o n t i n u i t y  h a s  n o t  been 
m a i n t a i n e d  t h r o u g h o u t  t h i s  s e r i e s  o f  e s t i m a t e s  o f  t h e  v a l u e  o f  
t h e  components  o f  t e n a n t s  o a p i t a l .  However,  t h e  e s t i m a t e s  do 
s e r v e  t o  g i v e  an i n d i c a t i o n  o f  t h e  a p p r o x i m a t e  a b s o l u t e  l e v e l  
and r a t e  o f  i n c r e a s e  o f  t h e  t e n a n t s  c a p i t a l  i n  u s e  i n  S c o t t i s h  
a g r i c u l t u r e .
Dur ing  t h e  s i x  y e a r s  f rom 1948 t o  1954 ,  t e n a n t s  c a p i t a l  i n c r e a s e d
by a p p r o x i m a t e l y  e i g h t y  f o u r  m i l l i o n  pounds  ( c u r r e n t  p r i c e s ) .
Two p e r i o d s  w i t h i n  t h i s  t i m e  showed i n c r e a s e s  above  t h e  a n n u a l
a v e r a g e ,  i . e .  t h e  y e a r s  1948 /49  and 1 9 5 2 /5 3 ,  which  p r o b a b l y
r e f l e c t  t h e  G o v e r n m e n t ' s  e x p a n s i o n  p o l i c y  o f  1947 and 1951,
Of t h e  f i f t y  s i x  p e r  c e n t  i n c r e a s e  i n  t h e  v a l u e  o f  t e n a n t s
c a p i t a l  between  1948 and 1954,  t h e  m a jo r  p a r t  was l i v e s t o c k
c a p i t a l .  P a r t  o f  t h i s  i n c r e a s e  " i s  a c c o u n t e d  f o r  by h i g h e r
(31 )v a l u e s  r a t h e r  t h a n  l a r g e r  numbers"   ^ bu t  i n  g e n e r a l ,
Hendry ,  G,F,  l o c . o i t ,
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a g r i c u l t u r e  o p e r a t e d  i n  f a v o u r a b l e  c o n d i t i o n s  d u r i n g  t h i s  p e r i o d .  
The second  s e r i e s  o f  e s t i m a t e s  o f  t e n a n t s  c a p i t a l  i n v e s t e d  i n  
S c o t t i s h  a g r i c u l t u r e  show an i n c r e a s e  o f  £53 m i l l i o n  o r  n i n e t e e n  
p a r  c a n t ,  between  1958 and 1952 .  Again t h e s e  e s t i m a t e s  were a t  
c u r r e n t  v a l u e s  and would t h e r e f o r e  c o n t a i n  an e l e m e n t  o f  i n f l a t i o n  
b u t  t h e  a c t u a l  q u a n t i t y  o f  l i v e s t o c k  and m ac h ine ry  r o s e  by t e n  and 
f i f t e e n  p e r  c e n t  r e s p e c t i v e l y ,  i n  t h a t  p e r i o d .  The e v i d e n c e  from 
Tab le  3 . 5 , 1 .  s u g g e s t s  t h a t  t h e  i n v e s t m e n t  c l i m a t e  was n o t  so 
f a v o u r a b l e  t h e n  a s  i n  t h e  e a r l i e r  p e r i o d  s t u d i e d .
The r e d u c t i o n  i n  t h e  e s t i m a t e d  v a l u e  o f  t e n a n t s  c a p i t a l  f o r  
1 9 6 8 / 6 9 ,  compared t o  t h a t  f o r  1962,  was duo t o  m o d i f i c a t i o n s  i n  
t h e  method o f  c o m p u t a t i o n .  Even th ough  t h e  a b s o l u t e  l e v e l  o f  
t e n a n t s  c a p i t a l  was l e s s  i n  1968 /69  t h e  r e l a t i v e  i m p o r t a n c e  o f  
l i v e s t o c k  c a p i t a l  t o  S c o t t i s h  a g r i c u l t u r e  was s t i l l  a p p a r e n t .
I f  t h e  p u b l i s h e d  e s t i m a t e s  f o r  t h e  v a l u e  o f  t e n a n t s  t y p e  c a p i t a l  
a r e  r e l a t e d  t o  t h e  Net  Farm Income f o r  S c o t t i s h  a g r i c u l t u r e ,  i t  
i s  f ound  t h a t  t h e  r e t u r n  on c a p i t a l  v a r i e d  from 1 3 . 6  p e r  c e n t  i n  
19 6 1 /6 2  t h r o u g h  a p p r o x i m a t e l y  10 p e r  c e n t  i n  t h e  l a t e  1 9 5 0 ' s  and 
e a r l y  1 9 6 0 ' s  t o  1 2 .0  p e r  c e n t  i n  1 9 6 8 / 6 9 .  The r e t u r n  t o  a g r i ­
c u l t u r a l  c a p i t a l  was t h e r e f o r e  above t h e  c o s t  o f  bo r row ed  
c a p i t a l  d u r i n g  t h e  p e r i o d  unde r  s t u d y .
3 . 5 . 2 .  An A l t e r n a t i v e  Method o f  E s t i m a t i n g  t h e  T e n a n t s
C a p i t a l  Stock  o f  A g r i c u l t u r e
An a l t e r n a t i v e  method o f  e s t i m a t i n g  t h e  v a l u e  o f  
t e n a n t s  c a p i t a l  was c o n s i d e r e d  d e s i r a b l e  i n  t h e  l i g h t  o f  t h e  
i n c o n s i s t e n c i e s  a l r e a d y  n o t e d  i n  t h e  methods  used  i n  t h e  
p u b l i s h e d  d a t a .
The c h o i c e  o f  method o f  v a l u i n g  t e n a n t s  c a p i t a l  i s  l a r g e l y  
r e s t r i c t e d  t o  t h e  u s e  o f  one o f  two m ethods .  E i t h e r  t h e  June  
and December c e n s u s  m a t e r i a l  i s  a r r a n g e d  i n  t h e  form o f  an 
i n v e n t o r y  and v a l u e d ,  o r  sample  farm a c c o u n t  d a t a  i s  ' r a i s e d '  
t o  r e p r e s e n t  t h e  v a l u e  o f  t e n a n t  t y p e  a s s e t s  on t h e  n a t i o n a l  
f a rm .  As p r e v i o u s l y  s t a t e d ,  t h e  l a t t e r  method i s  t h a t  which 
h a s  been  u sed  i n  t h e  m a j o r i t y  o f  p u b l i s h e d  d a t a ,  f o r  S c o t l a n d ,
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In  t h e  f o l l o w i n g  e s t i m a t e s  o f  t e n a n t s  c a p i t a l ,  t h e  c e n s u s  method 
i s  u s e d .
The ' r a i s e d '  sample  t e c h n i q u e  makes use  o f  c o s t  p r i c e s  o r  s t a n d a r d  
v a l u e s  t o  d e r i v e  t h e  v a lu e  o f  t e n a n t s  c a p i t a l .  T h i s  method 
e s t i m a t e s  t h e  o r i g i n a l  c o s t  o f  t h e  i n v e s t m e n t  i n v o l v e d  i n  
a c c u m u l a t i n g  t h e  c a p i t a l  s t o c k .  Average m arke t  v a l u e s ,  however ,  
were u s e d  t o  v a l u e  t h e  c e n s u s  m a t e r i a l ,  a s  t h i s  a l l o w e d  d i r e c t  
c o m p a r i s o n  o f  t h e  v a l u e  o f  t h e  t o t a l  t e n a n t s  c a p i t a l f O n d  t h e  
t o t a l  l a n d l o r d s  o a p i t a l ,  a s  d e t e r m i n e d  by v a l u i n g  t h e  a c r e a g e  o f  
a g r i c u l t u r a l  l a n d .  In  any e v e n t ,  i t  i s  p o s s i b l e  t o  r e d u c e  t h e  
m arke t  v a l u e  o f  t e n a n t s  c a p i t a l  t o  a  c o s t  v a l u e ,  by a p p l y i n g  a 
f a c t o r  t o  r e p r e s e n t  t h e  p r o f i t  m arg in  e . g .  m u l t i p l y  t h e  m arke t  
v a l u e  by 0 . 8  t o  o b t a i n  an e s t i m a t e  o f  t h e  c o s t .
E s t i m a t e s  based  on c e n s u s  d a t a  f a c i l i t a t e s  t h e  u se  o f  c a l e n d a r  
y e a r s  t o  compare t h e  v a l u e s  f o r  t h e  components  o f  t e n a n t s  c a p i t a l .  
The u t i l i s a t i o n  o f  c a l e n d a r  y e a r  i s  most  i m p o r t a n t  i n  e s t i m a t i n g  
t h e  c a p i t a l  i n v e s t e d  i n  c r o p s ,  s i n c e  u s in g  c e n s u s  d a t a  e n a b l e s  
t h e  a v e r a g e  c a p i t a l  i n v o lv e m e n t  o v e r  t h e  y e a r  to  be c o n s i d e r e d ,  
which i s  a  more dynamic a p p ro a c h  t o  t h e  problem o f  m e a s u r in g  
c ro p  c a p i t a l  v a l u e s ,  t h a n  an a n n u a l  v a l u a t i o n  o f  an i n v e n t o r y  
a t  some a r b i t r a r y  and v a r i a b l e  p o i n t  i n  t i m e .  Thus u n d e r ­
e s t i m a t i o n  o f  t h e  v a l u e  o f  c a p i t a l  i n v e s t e d  i n  s t o c k s  o f  c r o p s  
i s  a v o i d e d ,  a s  c o n v e n t i o n a l l y  t h e  'on farm* i n v e n t o r y ,  u s e d  i n  t h e  
' r a i s e d '  sample t e c h n i q u e ,  i s  c a r r i e d  ou t  a t  t h e  t im e  o f  y e a r  when 
s t o c k s  a r e  a t  t h e i r  l o w e s t  o r ,  i n  t h e  c a s e  o f  n o n - c a s h  c r o p s ,  
e . g .  hay ,  s i l a g e ,  n o n - e x i s t e n t .  Bas ing  t h e  e s t i m a t e  o f  l i v e s t o c k  
c a p i t a l  v a l u e  on c e n s u s  d a t a  a l s o  p e r m i t s  t h e  c h a n g in g  age  
s t r u c t u r e  o f  a n i m a l s ,  d u r i n g  t h e  y e a r ,  to  be i n c o r p o r a t e d  i n t o  
t h e  c a p i t a l  v a l u a t i o n .
The method o f  c r e a t i n g  t h e  i n d i c e s  r e q u i r e d  t o  d e t e r m i n e  t h e  
v a l u e  o f  t e n a n t s  c a p i t a l  u s i n g  c e n s u s  d a t a ,  a l t h o u g h  i m p o r t a n t  
f rom a deve lopm en t  o f  methodology  a s p e c t ,  i s  n o t  a b s o l u t e l y  
n e c e s s a r y  t o  i n t e r p r e t  t h e  r e s u l t s  i n  Tab le  3 , 5 . 2 .  F u l l  
d e t a i l s  o f  the .  methods  u s e d  i n  t h e  d e t e r m i n a t i o n  a r e  g i v e n ,  
t h e r e f o r e ,  i n  Appendix I a t  t h e  end o f  t h i s  c h a p t e r .
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The r e s u l t s  o f  t h e  e s t i m a t e s  o f  t h e  c a p i t a l  s t o c k s  i n  S c o t t i s h  
A g r i c u l t u r e  a r e  shown i n  T a b le  3 . 5 . 2 .
T a b le  3 . 5 . 2 . E s t i m a t e  o f  t h e  C a p i t a l  S tock o f  S c o t t i s h  A g r i c u l t u r e  
1968,  1970 and 1972.  £ m . { c u r r e n t  V a l u e s )
VALUE OF ASSETS
1) L a n d l o r d s  C a p i t a l 809 .64 818 ,74 18 2 5 .3 6
T e n a n t s  C a p i t a l :
2) L i v e s t o c k 176 ,78 200 ,3 7 3 3 1 .8 2
3) Crops 7 3 .7 97 .0 5 1 0 1 .8 5
4)  M ach inery* 8 4 ,8 3 102 .79 1 2 8 .5 2
5) C o n c e n t r a t e
Feed S t o c k s 1 .4 8 1 .9 2 2 .2 4
6)  O the r 4 .7 1 5 ,6 3 7 .9 0
T o t a l  ( 2 - 6 ) 341 ,50 40 7 .7 6 5 7 3 .3 3
T o t a l  ( 1 - 6 ) 1151 .14 1226 ,50 2 9 7 1 .0 2
^ I n c l u d e s  v a l u e  o f  -farm v e h i c l e s
The v a l u e  o f  l a n d l o r d s  c a p i t a l  r o s e  be tween  1968,  1970 and 1972 
b u t ,  a s  a p r o p o r t i o n  o f  t o t a l  c a p i t a l ,  i t  f e l l  t o  6 6 .7  and 6 1 .4  
p e r  c e n t  i n  1970 and 1972 r e s p e c t i v e l y  a s  opposed  t o  7 0 . 3  p e r  
c e n t  i n  1968 .  T h i s  f a l l  i n  r e l a t i v e  i m p o r t a n c e  was p a r t l y  
a t t r i b u t a b l e  t o  an a l t e r a t i o n  i n  t h e  h o l d i n g s  i n c l u d e d  i n  t h e  
a n n u a l  c e n s u s  and t h e  r a p i d  r a t e  o f  i n c r e a s e  i n  t h e  v a l u e  o f  
t e n a n t s  c a p i t a l .
The t o t a l  i n v e s t m e n t  i n  t e n a n t s  c a p i t a l  has  r i s e n  c o n s i d e r a b l y .
In t h e  f i r s t  two y e a r  p e r i o d  u n d e r  s t u d y ,  i t  r o s e  by £ 6 6 .2 6  m i l l i o n ,  
w h i l e  i n  t h e  s e c o n d ,  i t  r o s e  £164 ,57  m i l l i o n .  P a r t  o f  t h i s  i n c r e a s e  
was a t t r i b u t a b l e  t o  i n f l a t i o n .  I f  t h e  v a l u e s  s t a t e d  a r e  d e f l a t e d  
t o  c o n s t a n t  1968 p r i c e s ,  t h e y  become £ 5 9 .1  m i l l i o n  and £ 1 3 5 ,2  
m i l l i o n  r e s p e c t i v e l y .  These  f i g u r e s  r e p r e s e n t  a r e a l  i n c r e a s e  i n  
t e n a n t s  c a p i t a l  v a l u e  o f  £ 2 0 6 .3  m i l l i o n  between  1968 and 1972,
I f  i n c r e a s e s  o f  t h i s  m ag n i tu d e  c o n t i n u e ,  S c o t t i s h  A g r i c u l t u r e  
w i l l  be f a c e d  w i th  t h e  i n c r e a s i n g l y  d i f f i c u l t  t a s k  o f  m a i n t a i n i n g  
i n t a c t ,  a n d / o r  i n c r e a s i n g ,  i t s  c a p i t a l  s t o c k .  Assuming a r e t u r n  
on t e n a n t s  c a p i t a l  o f  12 p e r  c e n t ,  and t h a t  h a l f  t h e  r e t u r n  on
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c a p i t a l  g e n e r a t e d  by a g r i c u l t u r e  i s  a v a i l a b l e  f o r  r e i n v e s t m e n t ,  
t h e  amount o f  c a s h  a v a i l a b l e  f o r  r e i n v e s t m e n t  f rom t h i s  s o u r c e  can  be 
e s t i m a t e d .  Based on t h e  t e n a n t s  c a p i t a l  s t o c k  i n  1972,  t h e  
amount  would be £ 3 4 .4  m i l l i o n .  In a d d i t i o n ,  t h e r e  would be 
a v a i l a b l e , f o r  i n v e s t m e n t ,  t h e  d e p r e c i a t i o n  r e s e r v e ,  (assum ed  t o  
be 20 p a r  c e n t  o f  t h e  t o t a l  c a p i t a l  s t o c k )  l e s s  t h e  i n c r e a s e  i n  
(paper*  v a l u e  o f  t h e  c a p i t a l  s t o c k  (assumed t o  be 15 p e r  c e n t  
o f  t h e  t o t a l  c a p i t a l  s t o c k ) .  The n e t  r e s u l t  i s  t h e  a v a i l a b i l i t y  
o f  £ 2 8 ,6  m i l l i o n  t o  add t o  t h e  £ 3 4 ,4  m i l l i o n  a l r e a d y  e s t i m a t e d .
The t o t a l  c a s h  a v a i l a b l e  f o r  i n v e s t m e n t ,  f rom farm s o u r c e s ,  would 
be £63 m i l l i o n .  To t h i s  must  be added  £ 1 3 .7  m i l l i o n  which 
r e p r e s e n t s  t h e  v a l u e  o f  c a p i t a l  g r a n t s  t o  S c o t t i s h  a g r i c u l t u r e  
i n  1 9 7 3 - 7 4 .  The t o t a l  c a s h  now a v a i l a b l e  becomes £ 7 6 . 7  m i l l i o n ,  
which i s  l e s s  t h a n  t h e  g r o s s  c a p i t a l  f o r m a t i o n  o f  £88 m i l l i o n  i n  
1 9 7 3 - 7 4 ,  The s h o r t f a l l  must be s u p p l i e d ,  i n  t h e  m ain ,  by 
b o r r o w i n g ,  w i t h  a r e s u l t a n t  i n c r e a s e  i n  t h e  c a sh  o u t f l o w  from 
a g r i c u l t u r e  r e q u i r e d  t o  s e r v i c e  t h e  bor rowed  c a p i t a l .
A n a l y s i s  o f  t h e  componen ts  o f  t e n a n t s  c a p i t a l  i n d i c a t e d  t h a t  
t h e  main r e a s o n  f o r  t h e  i n c r e a s e  i n  t o t a l  t e n a n t s  c a p i t a l  was 
t h e  l a r g e  i n c r e a s e  o f  6 5 .6  p e r  c e n t  i n  l i v e s t o c k  c a p i t a l  be tween  
1970 and 1972,  P a r t  o f  t h i s  i n c r e a s e  was due t o  t h e  r e l a t i v e  
movements i n  t h e  p r i c e  of  c ro p  and l i v e s t o c k  c a p i t a l .  In t h e  
e a r l i e r  1968-70  p e r i o d ,  t h e  gap be tween  c rop  c a p i t a l  and l i v e s t o c k  
c a p i t a l  d e c r e a s e d ,  which s u p p o r t e d  e v i d e n c e  o f  c r o p s  becoming 
more p r o f i t a b l e  r e l a t i v e  t o  l i v e s t o c k  i n  t h a t  p e r i o d .  In  t h e  
19 70 -72  p e r i o d ,  t h e  b a l a n c e  was a g a i n  t u r n i n g  i n  f a v o u r  o f  
l i v e s t o c k  e n t e r p r i s e s  becoming r e l a t i v e l y  more p r o f i t a b l e ,  wi th  
t h e  r e s u l t a n t  i n c r e a s e  i n  l i v e s t o c k  c a p i t a l .  C o n d i t i o n s  o f  
s u p p ly  s c a r c i t y  i n  1972 ,  e s p e c i a l l y  i n  t h e  l i v e s t o c k  s e c t o r ,  
a l s o  t e n d e d  t o  i n f l a t e  t h e  v a l u e  of  l i v e s t o c k  c a p i t a l .
The c a p i t a l  i n v e s t e d  i n  m ac h in e ry  i n c r e a s e d  o v e r  t h e  p e r i o d  
1968 -72  by £ 4 3 ,6 9  m i l l i o n ,  a s  f a r m e r s  c o n t i n u e d  t o  s u b s t i t u t e  
c a p i t a l  f o r  l a b o u r  and u s e  i n c r e a s i n g l y  s o p h i s t i c a t e d  m a c h i n e r y .
The i n c r e a s e  i n  s o p h i s t i c a t i o n  ca n  be gauged  from a s t u d y  o f  
m ac h in e r y  c a t a l o g u e s  e . g .  t r a c t o r s  o f f e r  more g e a r s  and power 
e t c .
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E s t i m a t e s  o f  t h e  c a p i t a l  s t o c k  i n  S c o t t i s h  a g r i c u l t u r e ,  u s i n g
c e n s u s  d a t a ,  can  be compared o n ly  w i th  p u b l i s h e d  e s t i m a t e s  by
(32)t h e  Depar tm ent  o f  A g r i c u l t u r e  f o r  1960 , s i n c e  t h a t  was t h
most r e c e n t  e s t i m a t e  on an a g g r e g a t e  n a t i o n a l  b a s i s .
The D epa r tm en t  o f  A g r i c u l t u r e  e s t i m a t e  o f  t h e  c a p i t a l  i n  a g r i ­
c u l t u r e  i n  1968 /69  u s e d  m arke t  v a l u e s .  The two methods  s h o u ld  
t h e r e f o r e  be r e a s o n a b l y  c o m p a r a b l e .  I f  t h e  v a l u e s  f o r  t h e  
t h r e e  main c a t e g o r i e s  o f  t e n a n t s  c a p i t a l ,  namely ,  l i v e s t o c k ,  
c r o p s  ( i n c l u d i n g  s t o r e s  and c u l t i v a t i o n s ) ,  and m a c h i n e r y ,  a r e  
compared f o r  1968 /69  ( T a b l e s  3 . 5 . 1 .  and 3 . 5 . 2 . ) ,  i t  i s  seen  
t h a t  t h e  v a l u e s  f o r  m ac h in e ry  a r e  w i t h i n  £ 0 . 4  m i l l i o n  and t h a t  
t h e  e s t i m a t e s  f o r  l i v e s t o c k  and c r o p s  a r e  h i g h e r  u s i n g  t h e  
c e n s u s  method .  H ig h e r  v a l u e s  a r e  t o  be e x p e c t e d  s i n c e ,  a s  
a l r e a d y  s t a t e d ,  t h e  ' r a i s e d *  sample t e c h n i q u e  b a s e s  c r o p  v a l u e s  
on t h e  fa rm  y e a r - e n d  i n v e n t o r y ,  which w i l l  t e n d  t o  u n d e r e s t i m a t e  
t h e  a v e r a g e  c r o p  s t o c k s  on t h e  f a rm .  In  t h e  c a s e  o f  l i v e s t o c k ,  
t h e  ' r a i s e d '  sample t e c h n i q u e s  w i l l  u n d e r e s t i m a t e  t h e  c a p i t a l  
i n v e s t e d ,  s i n c e  i t  makes no a l l o w a n c e  f o r  t h e  change  i n  age 
s t r u c t u r e  o f  t h e  a n im a l  p o p u l a t i o n  d u r i n g  a y e a r .  T h i s  i s  
e s p e c i a l l y  i m p o r t a n t  r e g a r d i n g  t r a d i n g  l i v e s t o c k  and when 
l i v e s t o c k  numbers  a r e  e x p a n d in g .  O v e r a l l ,  t h e r e  was a  d i f f e r e n c e  
o f  £46 m i l l i o n  i n  t h e  e s t i m a t e s  o f  t o t a l  t e n a n t s  c a p i t a l  which 
was e x p l a i n a b l e ,  t o  a  l a r g e  e x t e n t ,  i n  t e rm s  o f  c o m p u t a t i o n a l  
d i f f e r e n c e s .
The 3une and December c e n s u s  d a t a  i s  a l s o  p u b l i s h e d  on a 
r e g i o n a l  b a s i s ,  which e n a b l e s  i t s  u se  f o r  t h e  e s t i m a t i o n  o f  
t h e  c a p i t a l  s t o c k  o f  West S c o t l a n d  a g r i c u l t u r e ,  T a b l e  3 , 5 . 3 .  
page  63.
MoEwan, L .V . ,  l o c . c i t ,
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Table 3 , 5 , 3 . E s t i m a t e  of  t h e  C a p i t a l  Stock o f  West S c o t l a n d  
A g r i c u l t u r e *  1968, 1970 and 1972 £m ( C u r r e n t  V a lue s )
VALUE OF ASSETS
1968 1970 1972
1) L a n d l o r d s  C a p i t a l  
T e n a n t s  C a p i t a l :
265 ,81 273 .67 601 .28
2) L i v e s t o c k 73 ,1 4 86 ,77 1 3 5 .0 4
3) Crops 19 .39 21.60 2 1 .8 6
4) M ach inery* 25 .18 37 ,13 44 .3 9
5) C o n c e n t r a t e  
Feed S to c k s 0 .5 0 0 ,9 7 0 .8 0
6) O th e r 1 .6 5 2 .7 5 2 .8 2
T o t a l  ( 2 - 6 ) 119 .86 1 4 9 .2 2 204 .91
T o t a l  ( 1 - 6 ) 385 .67 422 .89 1011 .1 0
+ West S c o t l a n d  i n c l u d e s  t h e  c o u n t i e s  o f :  A r g y l l ,
Ayr, Clackmannan ,  D um fr ie s ,  Dumbarton,  K i r k c u d b r i g h t ,  
L a n a rk ,  Renfrew,  S t i r l i n g ,  Wigtown and West P e r t h ,
* I n c l u d e s  v a l u e  o f  farm v e h i c l e s .
Comparison  o f  T a b le  3 , 5 . 3 ,  w i th  T a b le  3 , 5 . 2 .  i n d i c a t e s  t h a t  West 
S c o t l a n d  a g r i c u l t u r e  a b s o r b s  j u s t  o v e r  one t h i r d  o f  t h e  t o t a l  
c a p i t a l  i n v e s t e d  i n  S c o t t i s h  a g r i c u l t u r e  i n  1972,  As m igh t  be 
e x p e c t e d ,  i n  a  l i v e s t o c k  f a r m i n g , r e g i o n ,  t h e  p r o p o r t i o n  o f  t h e  
t o t a l  t e n a n t s  c a p i t a l  a l l o c a t e d  t o  l i v e s t o c k  was 8 -9  p e r  c e n t  
h i g h e r  i n  t h e  West r e g i o n  t h a n  f o r  a l l  S c o t l a n d ,  The r a t e  o f  
i n c r e a s e  i n  t h e  v a l u e  o f  t o t a l  t e n a n t s  c a p i t a l  i n  West S c o t l a n d  
was s l i g h t l y  above t h e  n a t i o n a l  i n c r e a s e  i n  t h e  p e r i o d  1968-70 
( 2 4 , 4  p e r c e n t  compared t o  1 9 . 4  p e r c e n t ) ,  whereas  i n  t h e  1970-72  
p e r i o d  t h e  r a t e  o f  i n c r e a s e  was s l i g h t l y  l e s s  ( 3 7 . 3  p e r  c e n t  
compared t o  4 0 , 3  p e r  c e n t ) .
In g e n e r a l ,  f a r m e r s  i n  t h e  West r e g i o n  have i n c r e a s e d  t h e  c a p i t a l  
i n v e s t e d  i n  a l l  c a t e g o r i e s  o f  t e n a n t s  c a p i t a l  e x c e p t  c o n c e n t r a t e  
f e e d  s t o c k s .  The i n c r e a s e  i n  t e n a n t s  c a p i t a l  a d j u s t e d  f o r  
i n f l a t i o n ,  o v e r  t h e  f o u r  y e a r  p e r i o d  to  1972,  was £ 7 1 ,9 5  m i l l i o n  
(60 p e r  c e n t ) .  P a r t  o f  t h i s  i n c r e a s e ,  a s  i n  t h e  c a s e  o f  a l l  
S c o t l a n d ,  was a p h y s i c a l  i n c r e a s e  i n  a s s e t s ,  b u t  p a r t  was a l s o
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due t o  s c a r c i t y  i n c r e a s i n g  t h e  v a lu e  o f  l i v e s t o c k  and  c r o p s ,
3 .6  C o n c l u s i o n s
D a i ry  f a r m e r s  i n  West S c o t l a n d  must  i n v e s t  i n ,  and o p e r a t e ,  
t h e i r  f a r m s  w i t h i n  t h e  b road  framework o f  Government  a g r i c u l t u r a l  
p o l i c y  a s  w e l l  a s  a c c e p t  economic and t e c h n i c a l  l i m i t a t i o n s  
imposed by t h e i r  farm b u s i n e s s e s  and p e r s o n a l  c a p a c i t y .
At t h e  n a t i o n a l  l e v e l ,  t h e  im m ed ia te  p o s t - w a r  a g r i c u l t u r a l  p o l i c y  
o f  t h e  U n i t e d  Kingdom was d e s i g n e d  l a r g e l y  t o  expand  a g r i c u l t u r a l  
p r o d u c t i o n .  As i m p o r t e d  food became g e n e r a l l y  more a v a i l a b l e ,  t h e  
p o l i c y  s w i t c h e d  ( 1 9 5 8 -6 4 )  t o  i n c r e a s e d  e f f i c i e n c y  t h r o u g h  c o s t  
r e d u c t i o n ,  t h e n  r e t u r n e d  t o  i m p o r t  s a v i n g  ( 1 9 6 4 - 6 7 ) .  During t h e  
e a r l y  1 9 7 0 *s, t h e  p o l i c y  was s e l e c t i v e  e x p a n s i o n ,  s u b j e c t  to  
c o n t i n u e d  improvement  i n  p r o d u c t i v i t y .  The d e t e r i o r a t i n g  b a l a n c e  
o f  paym en ts  s i t u a t i o n  i n  1974-75  has  once a g a in  d i r e c t e d  s e l e c t i v e  
a g r i c u l t u r a l  e x p a n s i o n  t o w a r d s  an i m p o r t - s a v i n g  r o l e .
In r e s p o n s e  t o  Government  p o l i c y ,  t h e  o u t p u t  o f  bo th  U n i t e d  
Kingdom and S c o t t i s h  a g r i c u l t u r e  has  i n c r e a s e d  t w o - f o l d  i n  r e a l  
t e r m s  d u r i n g  t h e  l a s t  tw e n ty  f i v e  y e a r s .  Much o f  t h i s  e x p a n s i o n  
was d i r e c t l y  a t t r i b u t a b l e  t o  c a p i t a l  f o r m a t i o n  i n  t h e  a g r i c u l t u r a l  
i n d u s t r y  i n i t i a t e d  t o  r e p l a c e  o b s o l e t e  equ ip m en t  a n d / o r  s u b s t i t u t e  
c a p i t a l  f o r  l a b o u r ,  which h a s  r e s u l t e d  i n  t h e  p r o d u c t i o n  p o r  
employee  r i s i n g  4 . 5  t i m e s  s i n c e  1947 .  The i m p o r t a n c e  p l a c e d  by 
Governments  on r e g e n e r a t i n g  U n i t e d  Kingdom a g r i c u l t u r e  h a s  been 
d e m o n s t r a t e d  by t h e  i n c r e a s i n g  l e v e l s  o f  c a p i t a l  f o r m a t i o n  i n  
r e a l  t e r m s  on an a n n u a l  b a s i s  which were e n c o u ra g e d  by t h e  
a v a i l a b i l i t y  o f  c a p i t a l  g r a n t s .  However, Government  c a p i t a l  
g r a n t s  have  o n l y  a c c o u n t e d  f o r  a p p r o x i m a t e l y  1 2 , 4  p e r  c e n t ,  on 
a v e r a g e  , o f  t h e  a n n u a l  g r o s s  c a p i t a l  f o r m a t i o n  i n  a g r i c u l t u r e .
The a g r i c u l t u r a l  i n d u s t r y ,  t h e r e f o r e ,  h a s  r e i n v e s t e d  a  
c o n s i d e r a b l e  p r o p o r t i o n  o f  i t s  p r o f i t s ,  t o g e t h e r  w i t h  i n c r e a s e d  
l e v e l s  o f  b o r r o w in g ,  i n  o r d e r  t o  a t t a i n  t h e  p r e s e n t  h i g h  l e v e l s  
o f  d o m e s t i c  food  p r o d u c t i o n .
The m a jo r  p a r t  o f  t h i s  s t u d y  i s  c o n c e r n e d  w i t h  d a i r y  f a r m in g  i n  
The West o f  S c o t l a n d :  The economic  s i t u a t i o n  o f  t h e s e  f a r m e r s
i s  t h e r e f o r e  p a r t i c u l a r l y  r e l e v a n t .  In t h e  r e c e n t  p a s t ,  d a i r y
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f a r m in g  h a s  been  c h a n g i n g ,  w i th  f ew er  f a r m e r s  i n v e s t i n g  i n  more 
cows p e r  f a rm .  The r e s u l t ,  f o r  t h o s e  f a r m e r s  r e m a i n i n g  i n  
d a i r y i n g ,  h a s  been an i n c r e a s e d  l e v e l  o f  n e t  farm incom e .  At 
t h e  l o w e r  end o f  t h e  s c a l e  t h e s e  i n c r e a s e s  i n  n e t  farm income 
( i f  v a l u a t i o n  g a i n s  a r e  d i s c o u n t e d )  have j u s t  k e p t  p a c e  w i th  
p r i c e  i n f l a t i o n ,  i n  t h e  g e n e r a l  economy, and t h e r e  i s  i n c r e a s i n g  
p r e s s u r e  f rom c o n s um pt ion  r e q u i r e m e n t s ,  on t h e  f u n d s  a v a i l a b l e  
t o  f a r m e r s  f o r  i n v e s t m e n t .  Da ta  i n  T a b le  3 . 4 . 2 .  p .  52 showed 
t h a t  i n  t h e  two y e a r  p e r i o d  up t o  1 9 7 1 /7 2  i n c r e a s e s  i n  t h e  
v a l u e  o f  m i lk  o u t p u t  were m ain ly  a t t r i b u t a b l e  t o  p r i c e  
i n c r e a s e s  p e r  g a l l o n  o f  m i l k .  P r i c e  r i s e s ,  o t h e r  t h a n  t h o s e  
n e c e s s a r y  t o  c o v e r  t h e  i n c r e a s e d  c o s t  o f  f a c t o r  i n p u t s  o r  
r e s u l t i n g  from e x p a n s i o n  o f  a g g r e g a t e  m i lk  demand, a r e  l e s s  
d e s i r a b l e  t h a n  r e a l  p r o d u c t i v i t y  g rowth  r e s u l t i n g  from 
a d d i t i o n a l  c a p i t a l  i n v e s t m e n t .  The r e s u l t s  f o r  t h e  most  
r e c e n t  y e a r  f o r  which d a t a  were a v a i l a b l e  ( 1 9 7 2 /7 3 )  i n d i c a t e d  
a p a r t i a l  r e c o v e r y  i n  p r o d u c t i v i t y  g rowth  t h r o u g h  i n c r e a s e d  
cow numbers  and y i e l d  p e r  cow.
The e s t i m a t e s  o f  t h e  c a p i t a l  s t o c k  i n  a g r i c u l t u r e  i n d i c a t e d  
i n c r e a s i n g  amounts  o f  c a p i t a l  b e i n g  a b s o r b e d  by t h e  a g r i c u l t u r a l  
s e c t o r  o f  t h e  economy.  There  w i l l  c l e a r l y  be an i n c r e a s i n g  
r e q u i r e m e n t  f o r  i n v e s t m e n t  fu n d s  from farm  and bor row ed  s o u r c e s ,  
e . g ;  t h e  d e p r e c i a t i o n  a l o n e ,  on t e n a n t s  c a p i t a l ,  i n  1972 ,  a t  
t w e n ty  p e r  c e n t  p e r  annum, was £1 1 4 .4 6  m i l l i o n ,  which w i l l  have 
t o  be funded,  i n  t h e  f u t u r e ,  b e f o r e  t h e  f a r m e r  can c o n s i d e r  
a d d i t i o n a l  i n v e s t m e n t  f o r  f u r t h e r  g ro w th .  The i n c r e a s e s  i n  
c a p i t a l  s t o c k  i n  t h e  West p r o v i n c e  p a r a l l e l e d  t h o s e  a t  t h e  
n a t i o n a l  l e v e l ,  b u t  t h e r e  was a d e f i n i t e  em p h a s i s  on l i v e s t o c k  
c a p i t a l .
An im proved  economic  s i t u a t i o n  o f  d a i r y  f a r m e r s  i n  t h e  West o f  
S c o t l a n d  was i n d i c a t e d  by r i s i n g  l e v e l s  o f  n e t  farm income i n  
1 9 7 2 / 7 3 ,  However,  t h e  c o n t i n u i n g  p r e s s u r e  t o  c o n t a i n  r i s i n g  
c o s t s  and t h e  l a c k  o f  c a s h  r e s o u r c e s  b e c a u s e  o f  t h e  v a l u a t i o n  
i n c r e a s e  e l e m e n t  i n  t h e  improved  p r o f i t s ,  means t h a t  i t  w i l l  
c o n t i n u e  t o  be d i f f i c u l t  f o r  f a r m e r s  t o  s u p p l y  t h e  c a p i t a l  
r e q u i r e d  f o r  f u t u r e  i n v e s t m e n t ,  which i s  e s s e n t i a l  t o  m a i n t a i n  
v i a b l e  d a i r y  farm u n i t s .
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APPENDIX I
E s t i m a t i o n  o f  t h e  C a p i t a l  S t o c k  o f  S c o t t i s h  and  Wpst S c o t l a n d  
A g r i c u l t u r e  -  Method o f  P r o c e d u r e  and S o u r c e s  o f  D a ta  
In  o r d e r  t o  s i m p l i f y  t h e  d i s c u s s i o n ,  t h e  y e a r  1958 i s  t a k e n  a s  an 
exam ple .  I t  f e l l o w s  t h a t  t h e  method used  w i l l  be e x a c t l y  s i m i l a r  
f o r  t h e  s u b s e q u e n t  y e a r s  1970 and 1972 .
D e f i n i t i o n  o f  Terms Used
a)  L a n d l o r d s '  C a p i t a l ; T h i s  i s  d e f i n e d  a s  t h e  c u r r e n t  a s s e t  
v a l u e  o f  l a n d  and b u i l d i n g s .
b) T e n a n t s '  C a p i t a l ; T h i s  was d i v i d e d  i n t o  s e v e r a l  c l a s s e s  o f  
a s s e t  which  were summed t o  g i v e  t h e  t o t a l  i n v e s t m e n t  i n  
t e n a n t s *  c a p i t a l .  The g r o u p s  o f  a s s e t s  a r e  i n d i c a t e d  be lo w .
I .  C a p i t a l  I n v e s t e d  i n  L i v e s t o c k : r e p r e s e n t e d  by t h e
v a l u e  o f  l i v e s t o c k  a t  c u r r e n t  m arke t  v a l u e s  i n  1968.
I I .  C a p i t a l  I n v e s t e d  i n  C r o p s ; Compr ises  t h e  a v e r a g e  v a l u e  
o f  c r o p s  i n  s t o r e  d u r i n g  c a l e n d a r  y e a r  1968 ,  p l u s  t h e  
v a l u e  o f  g rowing  c r o p s ,  c u l t i v a t i o n s ,  f e r t i l i s e r s ,  e t c .
The c r o p s  were v a l u e d  a t  m arke t  v a l u e  i . e .  b e f o r e  
payment  o f  d e f i c i e n c y  paymen t ,
I I I .  C a p i t a l  I n v e s t e d  i n  M ach ine ry ;  C a r s ;  L o r r i e s ,  e t c : i s
r e p r e s e n t e d  by t h e  d e p r e c i a t e d  v a l u e  a t  1968 p r i c e s .
IV. C a p i t a l  I n v e s t e d  i n  S t o c k s  o f  C o n c e n t r a t e  F e e d s t u f f s ; i s  
t h e  a v e r a g e  v a l u e  o f  mon th ly  s t o c k s  o f  f o o d s t u f f s  a t  
c u r r e n t  m a r k e t  v a l u e ,
V. O the r  I t e m s : I n c l u d e s  s t o r e s  o f  a n im a l  p r o d u c e t ,  o i l
f u e l ,  e t c . ,  and a l l  m i s c e l l a n e o u s  i t e m s  o f  t e n a n t s  c a p i t a l .
M ethodology
The method a d o p t e d  was t o  p r e p a r e  an i n v e n t o r y  o f  t h e  c a p i t a l  
a s s e t s  o f  t h e  n a t i o n a l  farm and t h e r e a f t e r  t o  v a l u e  t h e  i n v e n t o r y ,  
t h u s  d e t e r m i n i n g  t h e  a g g r e g a t e  v a l u e  o f  c a p i t a l  a s s e t s  i n  S c o t t i s h  
A g r i c u l t u r e .
The c a l c u l a t i o n  was d i v i d e d  i n t o  two p a r t s  1) The v a l u a t i o n  o f  
t e n a n t  t y p e  a s s e t s  and 2) The v a l u a t i o n  o f  l a n d l o r d  t y p e  a s s e t s .
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1) T e n a n t s  C a p i t a l
a)  L i v e s t o c k
The numbers o f  a n im a l s  a t  t h e  f o u r t h  June  c e n s u s  c a n n o t  
be u s e d  d i r e c t l y  to  d e t e r m i n e  t h e  a n n u a l  a v e r a g e  h o l d i n g  
o f  each  t y p e  o f  a n i m a l ,  due t o  t h e  s e a s o n a l  p a t t e r n  o f  t h e  
a n im a l  p o p u l a t i o n ,  The f o u r t h  June  f i g u r e s  were  t h e r e f o r e  
a d j u s t e d  by t h e  u se  o f  s e a s o n a l  i n d e x e s  which  were 
c a l c u l a t e d  a s  f o l l o w s :  The numbers o f  a n i m a l s  a t  t h e
December 1967 c e n u s ,  (which  f o r  t h e  p u r p o s e  ,i n  hand were 
assumed t o  e q u a l  t h e  numbers  a t  t h e  s t a r t  o f  J a n u a r y  1968 ) ,  
and t h e  June  and December 1968 c e n s u s e s  were  c o n v e r t e d  
i n t o  i n d e x  form u s i n g  June  1968 a s  t h e  b a s e  p e r i o d .  The 
a v e r a g e  i n d e x  number f o r  1968 was th e n  c a l c u l a t e d .  T h i s  
f i g u r e  r e p r e s e n t e d  t h e  r a t i o  o f  t h e  a v e r a g e  p o p u l a t i o n  
number o v e r  t h e  y e a r  t o  t h e  June p o p u l a t i o n  number .  By 
a p p l y i n g  t h i s  r a t i o  t o  t h e  June  p o p u l a t i o n  number t h e  
a n n u a l  a v e r a g e  p o p u l a t i o n  numbers were o b t a i n e d .  The 
a n n u a l  a v e r a g e  p o p u l a t i o n  numbers were t h e n  v a l u e d  a t  t h e  
w e i g h te d  a v e r a g e  p r i c e s  f o r  m i l k in g  cows and s t o r e  s t o c k  
p u b l i s h e d  by t h e  M i n i s t r y  o f  A g r i c u l t u r e  and  F i s h e r i e s  f o r  
S c o t l a n d ,
b)  Crops
The c a l c u l a t i o n  o f  t h e  a n n u a l  a v e r a g e  v a l u e  o f  c r o p s  was 
s p l i t  i n t o  two p a r t s :  1) The v a l u a t i o n  o f  s t o c k s  o f
h a r v e s t e d  and 2)  The v a l u a t i o n  o f  growing  c r o p ,  c u l t i v a t i o n s  
e t c ,
1) The Value  o f  H a r v e s t e d  Crop S to c k s
Wheat ,  B a r l e y ,  Oats  From t h e  mon th ly  s a l e  p a t t e r n  o f  
g r a i n  i t  was p o s s i b l e  t o  e s t a b l i s h  t h a t  t h e  new 
s e a s o n ' s  g r a i n  (1969 p r o d u c t i o n )  came on t o  t h e  m arke t  
i n  s u b s t a n t i a l  amounts  i n  S e p tem b e r ,  t h u s  by e x p r e s s i n g  
t h e  s a l e s  o f  g r a i n  be tw een  September  and  December a s  a 
p e r c e n t a g e  o f  t h e  t o t a l  s a l e s  f o r  1968,  i t  was p o s s i b l e  
t o  d e t e r m i n e  t h a t  47 p e r  c e n t  o f  t h e  w h e a t ,  50 p e r  c e n t  
o f  t h e  b a r l e y ,  and 31 p e r  c e n t  o f  t h e  o a t  p r o d u c t i o n  i n  
1968 was u t i l i s e d  i n  1968,  A s i m i l a r  p a t t e r n  o f  u t i l ­
i s a t i o n  i s  assumed t o  a p p l y  t o  g r a i n  r e t a i n e d  f o r
—68—
s t o c k f e e d .  The c o m p o s i t i o n  o f  t h e  g r a i n  u s e d  i n  c a l e n d a r  
y e a r  1968 i s  shown i n  T a b l e  1 ,
T a b l e  1 U t i l i s a t i o n  o f  G ra in  S to c k s
U t i l i s a t i o n  in 1968 C a l e n d a r  Year
1967 P r o d u c t i o n 1968 P r o d u c t i o n
Wheat 53^ 47^
B a r l e y 50 50
Oats 69 31
From T a b l e  1 i t  can  be s e e n  t h a t  t h e  s t o c k  o f  g r a i n  a t  
t h e  end o f  December 1967 ( s t a r t  o f  J a n u a r y  1968)  w i l l  be 
53,  50 and 69 p e r  c e n t  o f  1967 p r o d u c t i o n ,  f o r  w h e a t ,  
b a r l e y  and o a t s  r e s p e c t i v e l y .  At t h e  end o f  September  
1968,  t h e  s t o c k s  o f  g r a i n  f o r  s t o c k f e e d  and f u t u r e  s a l e  
w i l l  be t h e  p r o d u c t i o n  o f  1968 minus t h e  s a l e s  o f  g r a i n  
i n  S e p t e m b e r ,  The s t o c k s  o f  g r a i n  f o r  f e e d  and f u t u r e  
s a l e  can  be c a l a u l a t e d  f o r  t h e  r e m a i n i n g  months o f  t h e  
y e a r  by s u b t r a c t i n g  t h e  m onth ly  s t o c k s  o f  g r a i n  from t h e  
i n i t i a l  s t o c k s ,  a s sum ing  fa rm s  have c o m p l e t e l y  e x h a u s t e d  
t h e i r  s t o c k s  o f  t h e  p r e v i o u s  y e a r ' s  g r a i n  by t h e  s t a r t  o f  
t h e  m a r k e t i n g  o f  t h e  new s e a s o n ' s  p r o d u c t i o n .  T h i s  would 
mean t h a t  by t h e  end o f  August  t h e i r  s t a c k s  on hand would 
be z e r o .  Any r e s i d u a l  s t o c k  a t  t h e  end o f  August  must ,  
t h e r e f o r e ,  r e p r e s e n t  t h e  g r a i n  r e t a i n e d  on t h e  farm as  
s t o c k f e e d ,  be tw een  J a n u a r y  and t h e  end o f  A u g u s t ,  By a l s o  
a s sum ing  t h a t  t h e  s t o c k f e e d  used  be tw een  Sep tem ber  and 
December i s  o n e - t h i r d  o f  t h e  t o t a l  for  t h e  y e a r ,  and t h a t  
t h e  t o t a l  r e t a i n e d  s t o c k f e e d  i s  d i s t r i b u t e d  e a r l y  ove r  
t h e  y e a r  i t  i s  p o s s i b l e ,  by s u b t r a c t i n g  t h e  mon th ly  
f i g u r e s  f o r  s t o c k f e e d  u t i l i s a t i o n  from t h e  m on th ly  f i g u r e s  
f o r  s t o c k s  w i t h  u n a l l o c a t e d  s t o c k f e e d ,  a l r e a d y  c a l c u l a t e d ,  
t o  d e r i v e  t h e  a c t u a l  m onth ly  s t o c k s  o f  g r a i n  and hence  
t h e  a v e r a g e  a n n u a l  s t o c k s  o f  g r a i n .  These  s t o c k s  were 
t h e n  v a lu e d  a t  t h e  a v e r a g e  p r i c e  f o r  c e r e a l s ,  i n  c a l e n d a r  
ye a r  1968,
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Mixed G ra in  -  The main c o n s t i t u a n t  o f  mixed g r a i n  was 
c o n s i d e r e d  t o  be o a t s :  i t  was t h e r e f o r e  t r e a t e d  above
a s  ’ o a t s ' •
P o t a t o e s  -  The month ly  s t o c k s  o f  p o t a t o e s  were c a l ­
c u l a t e d  from t h e  m onth ly  s a l e  p a t t e r n .  As t h e  s a l e  p a t t ­
e rn  f o r  S c o t l a n d  was n o t  a v a i l a b l e ,  t h a t  f o r  t h e  U n i t e d  
Kingdom was u s e d .  I t  was assumed t h a t  t h e  s a l e  p a t t e r n  
a l s o  r e p r e s e n t s  t h e  p a t t e r n  o f  u t i l i s a t i o n  o f  p o t a t o e s  
r e t a i n e d  f o r  s t o c k f e e d .  I t  was t h e n  p o s s i b l e  t o  d e t e r ­
mine t h e  p e r c e n t a g e  o f  1967 p r o d u c t i o n  u t i l i s e d  i n  1968 ,  
by e x p r e s s i n g  t h e  s a l e s  be tw een  J a n u a r y  and  Sep tem ber  
i n c l u s i v e ,  a s  a p e r c e n t a g e  o f  t h e  t o t a l  s a l e s  d u r i n g  t h e  
y e a r  (71 p e r  c e n t ) ,  p r o v i d e d  i t  was assumed t h e r e  a r e  
no s t o c k s  o f  1967 p o t a t o e s  by t h e  end o f  S e p t e m b e r ,  1968,  
The s t o c k s  o f  p o t a t o e s  a t  t h e  end o f  J a n u a r y  w i l l  t h e r e ­
f o r e  bo 71 p e r  c e n t  o f  1967 p r o d u c t i o n ,  l e s s  t h e  s t o c k s  
u s e d  i n  J a n u a r y ,  and  a t  t h e  end o f  O c to b e r  1968 t h e  
s t o c k s  w i l l  ba  1968 p r o d u c t i o n ,  l e s s  t h e  p o t a t o e s  u s e d  
i n  O c t o b e r ,  To d e r i v e  t h e  m onth ly  s t o c k s  o f  p o t a t o e s  
be tw een  J a n u a r y  and t h e  end o f  Sep tem ber  1968 ,  a  month ly  
c u m u l a t i v e  p e r c e n t a g e  s a l e s  i n d e x  was p r e p a r e d  by 
e x p r e s s i n g  t h e  month ly  s a l e s  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  
s a l e s  be tw een  J a n u a r y  and S e p t e m b e r ,  The m on th ly  cum­
u l a t i v e  p e r c e n t a g e  s a l e s  i n d e x  f o r  O c to b e r  t i l l  December 
was d e r i v e d  i n  a  l i k e  m anner ,  and was t h e  m on th ly  s a l e s  
a s  a  p e r c e n t a g e  o f  t h e  t o t a l  s a l e s  d u r i n g  t h e  y e a r .
The m on th ly  c u m u l a t i v e  p e r c e n t a g e  s t o c k s  i n d e x  was t h e  
r e c i p r o c a l  o f  t h e  s a l e s  i n d e x .  The a c t u a l  m onth ly  
s t o c k s  were c a l c u l a t e d  by a p p l y i n g  t h e  m on th ly  c u m u l a t i v e  
p e r c e n t a g e  s t o c k s  i n d e x  t o  t h e  p r o d u c t i o n  f i g u r e s .  The 
a v e r a g e  m on th ly  s t o c k s  were t h e n  v a l u e d .
Suga r  Bee t
Su g a r  b e e t  i s  m o s t ly  s o l d  a s  i t  i s  h a r v e s t e d ,  t h e r e f o r e  
t h e  g rowing  c r o p  a f t e r  m a t u r i t y  r e p r e s e n t s  t h e  s t o c k s  o f  
s u g a r  b e e t .  I t  was assumed t h e  c r o p  was h a r v e s t e d  e v e n ly  
o v e r  t h e  p e r i o d  O c t o b e r  t i l l  December:  h e n c e  t h e  s t o c k s
were r e d u c e d  by o n e - t h i r d  p e r  month o v e r  t h i s  p e r i o d .
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The s t o c k  a t  O c to b e r  was t h e  1968 p r o d u c t i o n .  The 
a v e r a g e  s t o c k s  o v e r  t h e  whole y e a r  ware t h e n  c a l c u l a t e d  
and  v a l u e d ,
Non-Cash Crops
No s a l e s  p a t t e r n  i s  a v a i l a b l e  o r  m e a n i n g f u l  f o r  t h e  r o o t  
c r o p s ,  s i l a l e ,  e t c .  I t  was n e c e s s a r y  t h e r e f o r e ,  t o  
p r e p a r e  u t i l i s a t i o n  p a t t e r n s  f o r  such  c r o p s ,  e . g ,  s i l a g e .  
I t  was assumed t h e  s i l a g e  was c u t  i n  two e q u a l  i n s t a l ­
m e n t s .  T h i s  meant  50 p e r  c e n t  o f  t h e  1968 c r o p  was i n  
s t o r e  a t  t h e  s t a r t  o f  June  and 100 p e r  c e n t  i n  s t o r e  by 
Augus t ,  The p e r i o d  o f  s i l a g e  u t i l i s a t i o n  was assumed 
t o  be November t i l l  A p r i l  i n c l u s i v e ,  h ence  t w o - t h i r d s  
o f  t h e  1967 p r o d u c t i o n  was u t i l i s e d  i n  1968 ,
(WoS-Âpri i  “ î î z â h l  °  I )  ° n e - t h i r d  o f  t h e  1968
c r o p .  The s t o c k s  i n  s t o r e  a t  J a n u a r y  were t h e r e f o r e  two-  
t h i r d s  o f  t h e  1967 p r o d u c t i o n ,  and  a t  November t h e  t o t a l  
1968 p r o d u c t i o n .  To c a l c u l a t e  t h e  s t o c k s  be tw een  November 
and A p r i l  i n c l u s i v e ,  a mon th ly  c u m u l a t i v e  p e r c e n t a g e  
s t o c k s  i n d e x  was p r e p a r e d ,  which assumed e q u a l  month ly  
p e r c e n t a g e  r e d u c t i o n s  i n  s t o c k s  end t h a t  no s t o c k s  would 
be on hand a t  t h e  end o f  A p r i l ,  By a p p l y i n g  t h i s  i n d e x  
t o  t h e  p r o d u c t i o n  f i g u r e s ,  a c t u a l  s t o c k s  p e r  month were 
d e r i v e d .  The a n n u a l  s t o c k s  were t h e n  c a l c u l a t e d  and 
v a l u e d ,
2) The Value  o f  Growing Crops ,  C u l t i v a t i o n s ,  e t c .
Growing c r o p s  means t h a t  t h e  f a r m e r  has  t o  l a y  o u t  sums o f  
money which w i l l  n o t  be r e t u r n e d  u n t i l  t h e  c r o p  i s  h a r v e s t e d .  
T h i s  money i s ,  i n  f a c t ,  p o r t  o f  h i s  working c a p i t a l ,  which 
must  be i n c l u d e d  i n  any a s s e s s m e n t  o f  t h e  c a p i t a l  i n v e s t e d  
i n  a g r i c u l t u r e .  In  o r d e r  t o  m easu re  t h i s  c a p i t a l  i s  was 
assumed t h a t  t h e - s t e a d y  b u i l d  up i n  v a l u e  o f  a  c r o p  from 
c u l t i v a t i o n  t o  h a r v e s t ,  r e f l e c t e d  t h e  v a l u e  o f  t h e  c a p i t a l  
em ployed .  By e x p r e s s i n g  t h e  v a l u e  o f  t h e  growing  c r o p  
c u l t i v a t i o n s ,  e t c , ,  a s  a p e r c e n t a g e  o f  t h e  a n n u a l  v a l u e  o f  
t h e  c r o p ,  i t  was p o s s b b l e  t o  e s t i m a t e  t h e  c a p i t a l  i n v o l v e d
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i n  growing t h a t  c r o p .  The a v e r a g e  v a l u e s  f o r  t h e  growing
c r o p s  wore c a l c u l a t e d  a s  f o l l o w s :  e , g .  T u r n i p s ,  I t  was
assumed t h a t  a l l  t h e  c u l t i v a t i o n s ,  sow ing ,  e t c , ,  were
c o m p l e t e d  b e tw een  March end November and t h a t  t h e r e  was a
( 1)c o n s t a n t  mon th ly  c u m u l a t i v e  p e r c e n t a g e  i n c r e a s e  i n  t h e  
v a l u e  o f  t h e  g rowing  c r o p ,  frOm 0 p e r  c e n t  i n  March t o  100 
p e r  c e n t  i n  November a t  t h e  t i m e  o f  h a r v e s t .  The a v e r a g e  
m onth ly  v a l u e  o f  t h e  growing  c r o p  ( 3 8 , 6  p e r  c e n t )  was t h e n  
a p p l i e d  t o  t h e  v a l u e  o f  t h e  1968 t u r n i p  c r o p ,  which r e s u l t e d  
i n  t h e  a v e r a g e  v a l u e  o f  t h e  c a p i t a l  r e q u i r e d  f o r  t h e  growing 
c r o p ,  c u l t i v a t i o n s ,  e t c , ,  b e in g  o b t a i n e d ,
c )  Machinery
The v a l u e  o f  m ac h in e ry  and  im p le m e n ts  was b a s e d  on t h e  numbers  
o f  m ac h ines  a t  t h e  m ac h ine ry  c e n s u s  i n  1967,  The m ach ines  
wore f i r s t  v a l u e d  a t  1968 new p r i c e s  and t h e n  t h e y  had  an 
a v e r a g e  v a l u e  p e r c e n t a g e  a p p l i e d  t o  them which gave  t h e  d e p r e c ­
i a t e d  v a l u e  o f  t h e  m ac h ines  a t  1968 p r i c e s .  The a v e r a g e  v a l u e  p e r ­
c e n t a g e s  were c a l c u l a t e d  on t h e  b a s i s  o f  a  20 p e r  c e n t  d e p r e c ­
i a t i o n  r a t e ,  u s i n g  t h e  r e d u c i n g  b a l a n c e  method and  t h e
( 2 )a v e r a g e  m ach ine  l i f e  a s  q u o t e d  by C u lp in  *
C ars  I t  was n o m i n a l l y  assumed t h a t  a l l  f u l l - t i m e  f a r m e r s  ( i , e ,  
o v e r  two h u n d r e d  and f i f t y ,  S.M.D,  p e r  annum) owned a  motor  
c a r ,  which was assumed t o  be u s e d  f i v e - f i f t h s  o f  i t s  t i m e  on 
b u s i n e s s  and  t h a t  i t s  a v e r a g e  l i f e  was f i v e  y e a r s ,  d e p r e c i a t i n g  
a t  20 p e r  c e n t  p e r  annum on t h e  r e d u c i n g  b a l a n c e  m ethod .  The 
a v e r a g e  v a l u e  now was assumed t o  be £800,
(1 )
See  Appendix I I ,  T a b l e  1,
(2)
C u l p i n ,  C, P r o f i t a b l e  Farm M e c h a n i s a t i o n , Crosby end  
Lockwood 1968 p ,2 9 7  T a b l e  A 2 ( l )  N o te ,  For  t r a c t o r s  and  
e l e c t r i c  m o to r s  1000 h r s , / a n n u m ,  u t i l i s a t i o n  was assum ed ,  
a l l  o t h e r  equ ipm en t  100 h r s . / a n n u m .  See Appendix  I I ,  T a b l e  
2 f o r  Av, V a lue  P e r c e n t a g e s ,
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d) Value  o f  C o n c e n t r a t e  F e s d i n g s t u f f s
I t  was assumed t h a t  b a s i c a l l y  s u p p ly  e q u a l s  demand f o r  f e e d -  
i n g s t u f f s ,  h e n c e  t h e  q u a r t e r l y  p r o d u c t i o n  f i g u r e s  f o r  f e e d -  
i n g s t u f f s  would e q u a l  t h e  p u r c h a s e s  by f a r m e r s  p e r  q u a r t e r .  
The f o u r  q u a r t e r l y  t o t a l s  were d i v i d e d  e q u a l l y  among t h e  
t h r e e  months t o  which t h e y  a p p l y ,  t o  g i v e  t h e  month ly  
p u r c h a s e s .  I f  i t  i s  assumed t h a t  t h e  f a r m e r s  have  u t i l ­
i s e d  t h e  p r e v i o u s  m o n th ' s  p u r c h a s e s  o f  f e e d i n g s t u f f a  
b e f o r e  buy ing  t h e  n e x t  b a t c h  t h e n  t h e  a v e r a g e  on fa rm
s t o c k s  w i l l  be 50 p e r  c e n t  o f  t h e  monthly p u r c h a s e s .  The
50a v e r a g e  s t o c k s  p e r  annum w i l l  be " 4 . 1 6  p e r  c e n t
o f  t h e  a n n u a l  t o t a l  v a l u e  o f  f e e d i n g s t u f f s  p u r c h a s e s ,
e )  O th e r  I tem s  were assumed t o  be 1 , 4  p e r  c e n t  o f  t h e  v a l u e  
o f  i t e m s  ( a )  t o  (d )  a b o v e .
The t o t a l  v a l u e  o f  t e n a n t s '  a s s o t s  i n  S c o t l a n d  i n  1968 
was t h e  sum o f  i t e m s  ( a )  t o  (d )  a bove .
2) L a n d l o r d s  C a p i t a l
V a lu in g  l a n d l o r d s  c a p i t a l  p r e s e n t s  s e v e r a l  p r o b le m s ,  a s  l a n d  
h a s  no o r i g i n a l  o r  r e p l a c e m e n t  c o s t .  The method employed ,  t h e r e ­
f o r e ,  must  i n v o l v e  t h e  u se  o f  p r e s e n t  day l a n d  v a l u e s .  T h i s  
w i l l  g i v e  a v a l u e  f o r  l a n d l o r d s  c a p i t a l  which i s  i n  no way 
r e l a t e d  t o  e i t h e r  t h e  r e p l a c e m e n t  c o s t  o f  t h e  i t e m s  which make 
l a n d  u s o a b l e  o r  t h e  a c t u a l  i n v e s t m e n t  i n  l a n d  made by t h e  
p r e s e n t  owner .  I t  w i l l ,  however ,  i n d i c a t e  t h e  p r e s e n t  day 
a s s e t  v a l u e  o f  t h e  l a n d  and  a l s o  t h e  amount o f  c a p i t a l  which 
a  p o t e n t i a l  l a n d  p u r c h a s e r  would r e q u i r e .
The vi ew o f  t h e  a u t h o r s  o f  t h e  p u b l i s h e d  d a t a  on l a n d l o r d s  
c a p i t a l ,  t h a t  t h e  on ly  r e a l i s t i c  method o f  e s t i m a t i n g  l a n d ­
l o r d s  c a p i t a l  a t  p r e s e n t  I s  t o  v a l u e  l a n d  a t  i t s  c u r r e n t  v a l u e ,  
was a d o p t e d ,  s i n c e  t h i s  method o f  e s t i m a t i o n  a l l o w e d  c om pa r i son  
o f  t h e  e s t i m a t e s  o f  t e n a n t s  a s s e t s  w i th  t h o s e  f o r  l a n d l o r d s  
a s s e t s .
L a n d l o r d s  c a p i t a l  was t h e r e f o r e  t a k e n  t o  be t h e  v a l u e  o f  a l l  
a g r i c u l t u r a l  l a n d ,  a s  i m p l i c i t  i n  t h e  v a l u e  o f  l a n d  i s  t h e
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v a l u e  o f  b u i l d i n g s , • f e n c e s ,  e t c .  A c c o r d i n g l y ,  t h e  t o t a l  a c r e ­
a ge  o f  c r o p s ,  g r a s s ,  and rough g r a z i n g  i n  S c o t l a n d  was f i r s t  
s p l i t  i n t o  t h e  a r e a  ownod, o r  m a in ly  owned, end  t h e  a r e a  
t e n a n t e d .  T h i s  was done by m u l t i p l y i n g  t h e  t o t a l  a c r e a g e  by 
t h e  f a c t o r  0 . 5 6 3  which r e p r e s e n t s  t h a t  p a r t  o f  t h e  t o t a l  
a c r e a g e  ownod, o r  m a in ly  owned, i n  S c o t l a n d  i n  1968 .  The 
f a c t o r  0 . 5 6 3  was d e r i v e d  from d a t a  s u p p l i e d  by t h e  D epar tm ent  
o f  A g r i c u l t u r e  and  F i s h e r i e s  f o r  S c o t l a n d ,  i n  a  p r i v a t e  
c o m m u n ic a t io n .
The a c r e a g e  o f  l a n d  owned, o r  m a in ly  owned, was n e x t  v a l u e d  
u s i n g  t h e  a v e r a g e  s a l e  v a l u e  o f  l a n d  owned, o r  m a in lu  owned, 
i n  S c o t l a n d  i n  1 9 6 7 - 6 8 .  S i m i l a r l y ,  t h e  a c r e a g e  o f  l a n d  t e n ­
a n t e d  was v a l u e d  a t  t h e  a v e r a g e  s o l e  v a l u e  o f  t e n a n t e d  l a n d  i n  
S c o t l a n d  i n  1 9 6 7 - 6 8 .  The t o t a l  v a l u e s  f o r  l a n d  owned,  o r  m ain ly  
owned,  and  t e n a n t e d  l a n d ,  were t h e n  assumed t o  d e r i v e  t h e  t o t a l  
a s s e t  v a l u e  o f  a g r i c u l t u r a l  l a n d  i n  S c o t l a n d ,
S o u r c e s  o f  D a ta
L i v e s t o c k  and  m ac h in e ry  num bers ,  c r o p  p r o d u c t i o n  and  p r i c e  d a t a  
were o b t a i n e d  from t h e  r e l e v a n t  y e a r  o f  A g r i c u l t u r a l  S t a t i s t i c s , 
S c o t l a n d , H.M.S.O.
Land P r i c e s :  S c o t t i s h  A g r i c u l t u r a l  Econom ics , H.M.S.O.
S a l e  P a t t e r n  o f  C e r e a l s :  Weakly A g r i c u l t u r a l  M arke t  R e c o r d s , D e p t ,
o f  A g r i c ,  and F i s h e r i e s  f o r  S c o t l a n d ,  Economics and S t a t i s t i c s  U n i t ,  
E d i n b u r g h .
S a l e  P a t t e r n  o f  P o t a t o e s :  Monthly D i g e s t  o f  S t a t i s t i c s , C . S . O . ,
H.M.S .O.
C o n c e n t r a t e  P r o d u c t i o n  F i g u r e s :  M i n i s t r y  o f  A g r i c .  F i s h e r i e s  and
Food S t a t i s t i c s .  R e f .  S t a t s .  8 7 /6 8 ;  13 2 /6 8 ;  1 7 4 /6 8 ;  3 0 / 6 9 .
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MACHINERY AVERAGE VALUE PERCENTAGES
L i f e  o f  Machine 
Y ears
D e p r e c i a te d  
Value a s  % 
o f  O r i g i n a l  Value
A verage  Value
%
0 1 0 0 .0
1 8 0 .0 8 0 .0
2 6 4 .0 7 2 .0
3 5 1 .2 6 5 .1
4 4 1 .0 5 9 .0
5 3 2 .8 5 3 .8
6 2 6 .3 4 9 .2
7 2 1 .1 4 5 .2
a 1 6 .9 4 1 .7
9 1 3 .5 3 8 ,5
10 1 0 .8 3 5 .7
11 8 .7 3 3 .3
12 7 .0 3 1 .1
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APPENDIX I I I
S o u rc es  o f  D a ta  f o r  T a b le  3 . 4 . 1 .  p .  49
(1 )  A dap ted  from t a b u l a r  d a t a  p r e p a r e d  by R .F ,  Munro, “ Some 
Economic A s p e c ts  o f  D a i ry  Farm ing i n  t h e  West o f  S c o t la n d  
1 9 6 9 /7 0 " ,  R e p o r t  No, 136. Econom ics D epa r tm en t  W .S.A.C,
( 2 ) R ,F , Munro. "Your Farm and O th e rs "  D a iry  Farm s, 1 9 7 0 /7 1 ,  
S ta te m e n t  No. 155, Econom ics D i v i s i o n  W .S.A.C.
(3 )  M.L, P i c k e r s g i l l ,  "Y our Farm and O t h e r s " .  D a i ry  Farms 
1 9 7 1 /7 2 .  S ta te m e n t  No, 164. Econom ics D i v i s i o n  W .S.A.C,
(4 )  R .F .  Munro, "Your Farm and O th e rs "  D a iry  Farms 19 7 2 /7 3 ,  
S ta te m e n t  No. 172. Econom ics D i v i s i o n  W .S.A.C . May 1974,
( 5 ) F e d e r a t i o n  o f  M ilk M a rk e t in g  B o a rd s ,  " D a iry  F a c t s  and 
F i g u r e s  1973" .
- 7 8 -
CHAPTER IV
THE CAPITAL STOCK OF DAIRY FARMS AND ITS 
CONTRIBUTION TO THEIR PRODUCTIVITY
4 .1  I n t r o d u c t i o n
The i n f o r m a t i o n  a v a i l a b l e  on t h e  s t r u c t u r e  o f  t h e  a s s e t s  on 
d a i r y  fa rm s  i n  S c o t la n d  and i n  West S c o t la n d  i n  p a r t i c u l a r  i s
C1 )l i m i t e d  , E s t i m a t e s  were t h e r e f o r e  p r e p a r e d ,  f o r  t h e  sam ple 
f a rm s ,  i n  o r d e r  t o  d e m o n s t r a t e  t h e  a r r a y  o f  c a p i t a l  s t o c k s ,  and t o  
e v a l u a t e  w h e th e r  t h e  q u a n t i t y  o f  a  p a r t i c u l a r  ty p o  o f  a s s e t  changed  
a s  farm s i z e  i n c r e a s e d .  The e x i s t e n c e  o f  d i f f e r e n t  c a p i t a l  r e s o u r c e  
m ixes  on fa rm s  o f  d i f f e r e n t  t e n u r e  ty p e  and s i z e  and t h e  l o s s  
i n t e n s i v e  u s e  o f  c a p i t a l  on l a r g e r  fa rm s  i n d i c a t e d  p o s s i b l e  v a r i ­
a t i o n  i n  t h e  u t i l i s a t i o n  o f  t e n a n t s  c a p i t a l  and a  need  t o  examine 
w h e th e r  t h e  more i n t e n s i v e  u s e  o f  c a p i t a l  on t h e  s m a l l e r  fa rm s  was 
a s  e f f i c i e n t  a s  i t s  l e s s  i n t e n s i v e  u se  «n t h e  l a r g e r  f a r m s .  In  
o r d e r  t o  comment on t h e  e f f e c t  o f  c a p i t a l  i n t e n s i t y  on t h e  l e v e l  
o f  farm o u t p u t  a c h ie v e d  i t  was n e c e s s a r y  t o  a t t e m p t  t o  q u a n t i f y  
t h e  r e l a t i o n s h i p  betw een  t h e  c a p i t a l  u se d  and t h e  o u t p u t  o b t a i n e d .
In  t h i s  s tu d y  an e c o n o m e tr ic  model o f  t h e  e x p l i c i t  c a u s a l  c h a in  
t y p e ,  was u s e d  f o r  t h i s  p u rp o s e  a s  i t  o f f e r e d  sco p e  t o  t e s t  t h e  
h y p o t h e s i s ;  t h a t  a c a u s a l  s e q u e n c e  e x i s t e d  be tw een  l i v e s t o c k  
c a p i t a l ,  t o t a l  t e n a n t s  c a p i t a l  and th e  a c re a g e  em ployed and th e  
g r o s s  o u tp u t  and g r o s s  m arg in  g e n e r a te d  on t h e  sam p le  f a r m s .  The 
u se  o f  b o th  g r o s s  o u tp u t  and g r o s s  m arg in  a s  m e a s u re s  o f  t h e  
e f f e c t i v e  u t i l i s a t i o n  o f  t e n a n t s  c a p i t a l  p e r m i t t e d  t h e  i n c l u s i o n  
o f  an a n a l y s i s  o f  t h e  e f f e c t  on c a p i t a l  u t i l i s a t i o n  o f  t h e  v a r i ­
a b le  c o s t s  a s s o c i a t e d  w ith  t h e  u s e  o f  t e n a n t s  c a p i t a l .  The r e s u l t s  
o b t a i n e d  i n d i c a t e d  t h a t  w i t h in  a l i m i t e d  r a n g e  i t  was p o s s i b l e  
f o r  t h e  d a i r y  f a rm e r  t o  s u b s t i t u t e  l i v e s t o c k  c a p i t a l  f o r  a c r e a g e  
and s t i l l  m a i n t a i n  s i m i l a r  l e v e l s  o f  g r o s s  m arg in  from h i s  fo rm . 
C e r t a i n  m o d i f i c a t i o n s  t o  t h e  s t r u c t u r e  o f  d a i r y  farm  a s s e t s  and 
t h e  e n t r e p r e n e u r i a l  p o l i c y  o f  t h e  f a r m e r s  were t h e r e f o r e  
i n d i c a t e d  b u t  t h e  a c t u a l  d e t e r m i n a t i o n  o f  t h e  optimum i n p u t  o f  
t e n a n t s  c a p i t a l  r e q u i r e d  t o  m axim ise  p r o f i t s  was n o t  c o n s id e r e d  
t i l l  t h e  f o l l o w i n g  c h a p t e r .
( 1 )L i t e r a t u r e  r e v i e w  p .  24
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4 . 1 . 1 .  The Sample Farms
The sam ple  o f  d a i r y  fa rm s  i n  West S c o t la n d  which was 
used  i n  t h e  s u b s e q u e n t  a n a l y s e s  o f  t h i s  s tu d y  was drawn from t h a t  used  
by t h e  Econom ics D i v i s i o n  o f  t h e  W .S.A.C, The sam ple  was t h e r e f o r e  
composed o f  two t y p e s  o f  f i n a n c i a l  a c c o u n t  a )  M onthly  Summary A ccounts  
(M.S. a c c o u n t s )  and b )  Your Own Book A ccoun ts  (Y .O .B . a c c o u n t s ) .
a )  M.S. A ccoun ts
T hese  a r e  among t h e  e a r l i e s t  f i n a n c i a l  a c c o u n t s  c o l l e c t e d  
by t h e  Econom ics D i v i s i o n  and some o f  t h e  p r e s e n t  sam ple  d a t e  back to  
t h e  1930*8, when f i n a n c i a l  a c c o u n t s  d id  n o t ,  by la w ,  r e q u i r e  t o  be 
k e p t  by f a r m e r s .  The i n f o r m a t i o n  which may be d e r i v e d  from t h e  M.S. 
a c c o u n t s  i s  i n  g r e a t  d e t a i l .  The p r o p o r t i o n  o f  t h i s  t y p e  o f  a c c o u n t  
i n  t h e  t o t a l  Econom ics D i v i s i o n  sam ple  has  te n d e d  t o  d e c l i n e .
b)  Y.O.B. A ccoun ts
The Y.O.B. a c c o u n t s  a r e  c o p ie s  o f  t h e  f a r m e r ' s  a c c o u n t s  
a s  he r e c e i v e s  them , a f t e r  a u d i t i n g ,  from h i s  a c c o u n t a n t .  T h is  ty p e  
o f  a c c o u n t  a l s o  had i t s  o r i g i n s  i n  t h e  e a r l y  y e a r s .  More r e c e n t l y  
( w i th i n  t h e  l a s t  t e n  y e a r s )  new and r e p la c e m e n t  a c c o u n t s  f o r  
d i v i s i o n a l  s t a t i s t i c a l  a n a l y s i s  work have n o rm a l ly  been o f  t h i s  t y p e .
P e r m is s io n  t o  u se  b a la n c e  s h e e t  d a t a ,  a s  opposed  t o  t r a d i n g  
a c c o u n t  d a t a ,  was f i r s t  s o u g h t  from b o th  t y p e s  o f  c o o p e r a t i n g  f a r m e r s  
i n  1 969 . T h is  r e q u e s t  was r e c e i v e d  f a v o u r a b ly  i n  t h e  m a j o r i t y  o f  c a s e s .
4 . 1 . 2 .  The R e p r e s e n t a t i v e n e s s  o f  t h e  Sample Used i n  t h i s
C a p i t a l  Study
The t o t a l  number o f  owner o c c u p ie d  and t e n a n t e d  
d a i r y  farm s w i t h in  West S c o t la n d  ( t h e  C o l le g e  P r o v in c e )  was 3 ,939  
i n  n i n e t e e n - s e v e n t y .  The t o t a l  number o f  fa rm s  i n  t h e  p r e s e n t  
sam ple  was n i n e t y ,  which r e p r e s e n t e d  2 .3  p e r  c e n t  o f  t h e  t o t a l  
d a i r y  fa rm s  i n  West S c o t l a n d .  A C h i - s q u a r e  t e s t  was u sed  in  
o r d e r  t o  o b t a i n  some m easu re  o f  t h e  adequacy  o f  t h e  sam ple  
fa rm s  t o  r e p r e s e n t  t h e  d i s t r i b u t i o n  o f  d a i r y  f a rm s ,  by s i z e  and 
t e n u r e  t y p e ,  i n  t h e  u n i v e r s e .  For t h e  p u rp o s e  o f  t h i s  t e s t  t h e  
sam ple  fa rm s  were d i v id e d  i n t o  t h e  s i z e  and t e n u r e  c l a s s e s  u sed  
by t h e  Econom ics D i v i s i o n ,
•"80*"
T a b le  4 , 1 . 1 , The E x p e c te d  and O bserved  D a iry  Farm Numbers W ith in  
Each C la s s  o f  t h e  Sample
T e n a n te d  Farms Owner O ccup ied  Farms
A creage  Range A creage  Range
0 -1 2 5 1 2 5 .1-  200
2 0 0 .1  
-  450 0 -125
1 2 5 .1  
-  200
2 0 0 ,1  
-  450
E xpec ted  
No* i n  Sample 12 13 11 19 16 19
O bserved  
No* i n  Sample 10 15 11 20 14 20
T e n a n te d  Farms XL- 0 .6 3 (P = 0 .7 0 )
Owner O ccup ied Farms )
< ( 2 )  =
0 .3 5 (P = 0 .8 0 )
The t e s t  was c o n s i s t e n t  w i th  t h e  h y p o t h e s i s  t h a t ,  f o r  t h e  sub ­
c l a s s e s  c h o s e n ,  t h e  sam p le  o f  fa rm s  was r e p r e s e n t a t i v e  o f  t h e  
f r e q u e n c y  o f  o c c u r r e n c e  o f  d a i r y  fa rm  t y p e s  i n  West S c o t la n d  
(P = 0 .70  o r  P = 0 ,8 0 ) ,
The sam ple  was n o t  random ly  s e l e c t e d  due t o  t h e  h i s t o r i c a l  f a c t o r s  
m e n t io n e d  e a r l i e r .  T h e re  was no e v id e n c e  t o  s u g g e s t  t h a t  t h e  fa rm s  
would d i f f e r  from a random ly  s e l e c t e d  sam ple  o f  d a i r y  fa rm s  i n  West 
S c o t la n d ,  i . e .  t h e  fa rm s  a r e  b e l i e v e d  t o  r e p r e s e n t  t h e  t y p e ,  s i z e ,  
o u tp u t  e t c .  o f  fa rm s  i n  t h e  a r e a .  The sam ple  o f  fa rm s  was a l s o  a s s e s s e d ,  
u s in g  s c a t t e r  d ia g r a m s ,  f o r  t h e  p r e s e n c e  o f  h e t e r o s c o d a s t i c i t y  i n  t h e  
v a r i a b l e s  a n a ly s e d  l a t e r  i n  t h e  s t u d y .  A l l  t h e  r e l a t i o n s h i p s  p r e ­
s e n t e d  were f r e e  from  h e t e r o s c o d a s t i c i t y  amongst t h e  v a r i a b l e s .
4 . 1 . 3 .  D e f i n i t i o n  o f  Terms 
A d ju s te d  A cres
The a c r e a g e  o f  a r a b l e  and g r a s s l a n d  t o g e t h e r  w i th  t h e  a c r e a g e  o f  
ro u g h  g r a z in g  ( i f  a n y )  r e d u c e d  by t h e  r a t i o  o f  4 : 1 .
A s s e t s
1 )  Crop A s s e t s :  The a v e ra g e  o f  t h e  o p en in g  and c l o s i n g  v a l u a t i o n
o f  c r o p s  i n  t h e  g round and i n  s t o r e .
—S i ­
l l )  L i v e s t o c k  A s s e t s :  The a v e ra g e  o f  t h e  o p e n in g  and c l o s i n g
v a l u a t i o n  o f  a l l  l i v e s t o c k ,
111 )  M ach inery  A s s e t s :  The a v e ra g e  o f  t h e  o p e n in g  and c l o s i n g
v a l u a t i o n  o f  farm eq u ip m e n t ,  v e h i c l e s  and f i x e d  a s s e t s  
( S e c t i o n  3 1 4 ) ,
IV) O th e r  A s s e t s :  The a v e ra g e  o f  t h e  o p en ing  and c l o s i n g  c a sh
b a la n c e  p l u s  su n d ry  d e b t o r s ,
V) H e r i t a b l e  a s s e t s :  The v a lu e  o f  t h e  h e r i t a b l e  p r o p e r t y
( b u i l d i n g s  e t c , )  i n  1 9 6 9 /7 0 ,
VI) T o t a l  A s s e t s :  The sum o f  i t e m s  1 t o  V a b o v e .
C a p i t a l
In  t h i s  s tu d y  t h e  te rm  a s s e t s  was u sed  i n t e r c h a n g e a b l y  w ith  
c a p i t a l  e , g .  l i v e s t o c k  a s s e t s  o r  l i v e s t o c k  c a p i t a l ,
1 )  L a n d lo rd s  C a p i t a l :  a s  h e r i t a b l e  a s s e t s  i n  V a b o v e ,
11 )  T e n a n ts  C a p i t a l :  The t o t a l  a s s e t s  l e s s  t h e  v a lu e  o f  h e r i t a b l e
p r o p e r t y .
G ross  O u tp u t ;  T o t a l : The v a lu e  o f  s a l e s  o f  p ro d u c t-  ( l i v e s t o c k  and
c r o p s )  i n c l u d i n g  c ro p  d e f i c i e n c y  p a y m e n ts ,  f a t s t o c k  d e f i c i e n c y  
p a y m e n ts ,  t h e  v a lu e  o f  p ro d u c e  consumed i n  t h e  ho u se  and s u p p l i e d  
t o  w orke rs  f o r  which no payment i s  made, l e s s  p u r c h a s e s  o f  l i v e ­
s t o c k  o r  o t h e r  p r o d u c t s  bough t f o r  r e s a l e .  The t o t a l  was th e n  
a d j u s t e d  f o r  v a l u a t i o n  c h a n g e s .
G ross  M arg in ;  T o t a l : G ross  o u t p u t  l e a s  v a r i a b l e  c o s t s .
Net W orth ; R e p r e s e n t s  t h e  e x t e n t  o f  t h e  f a r m e r ' s  own c a p i t a l  
in v e s tm e n t  in  t h e  b u s i n e s s .  I t  i s  c o m p rised  o f  t o t a l  a s s e t s  l e s s  
su n d ry  c r e d i t o r s  and l o a n s  t o  t h e  b u s i n e s s .
P r i c e s ; In  g e n e r a l ,  t h e  v a lu e s  used  i n  t h e  s tu d y  a r e  a t  c u r r e n t  
p r i c e s .  In  s p e c i f i c  c i r c u m s t a n c e s  when i t  was c o n s id e r e d  r e l e v a n t ,  
v a l u e s  were a d j u s t e d  t o  a  c o n s t a n t  p r i c e  b a s i s .  L iv e s to c k  v a lu e s  
f o l lo w e d  t h e  c o n v e n t io n  o f  ' s t a n d a r d  v a l u e s '  b e in g  a p p l i e d  t o  a l l  
s t o c k .  As a  r e s u l t ,  any i n c r e a s e  i n  l i v e s t o c k  v a lu e  d o e s  i n  f a c t  
r e p r e s e n t  a  p h y s i c a l  i n c r e a s e  i n  l i v e s t o c k  a s s e t s .
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The u s e  o f  c o n s t a n t  p r i c e s  was c o n s id e r e d  u n n e c e s s a r y  i n  t h e  
m a j o r i t y  o f  c a s e s  f o r  t h e  f o l l o w in g  r e a s o n s .  F i r s t l y ,  t h e  
a d ju s tm e n t  o f  v a l u e s  c o u ld  i n t r o d u c e  more b i a s  t h a n  was rem oved, 
due t o  t h e  a p p l i c a t i o n  o f  an a v e ra g e  p r i c e  change  f o r  t h e  p e r i o d ,  
i . e .  an i n d i v i d u a l  f a r m e r ' s  p r i c e s  may n o t  change  by t h e  a v e ra g e  
p r i c e  change#  T h i s  i s  p a r t i c u l a r l y  r e l e v a n t  t o  a g r i c u l t u r e  where 
t h e  j u d i c i o u s  p u r c h a s e  and s a l e  o f  s to c k  may be i m p o r t a n t .
S e c o n d ly ,  t h e  i n p u t ,  o u t p u t  mix may v a ry  s l i g h t l y  a n n u a l l y .  
F i n a l l y ,  t h e  s h o r t  t im e  p e r i o d  o f  t h e  s t u d y ,  o v e r  two r e l a t i v e l y  
s t a b l e  y e a r s  i n  q u e s t i o n ,  w i l l  i n v o lv e  o n ly  s m a l l  p r i c e  c h a n g e s  
a s  i s  d e m o n s t r a te d  i n  T a b le  10 , Appendix I I ,  C h a p te r  V".
4 . 2  The D eploym ent o f  A s s e t s  on West S c o t la n d  D a iry  Farms
C a p i t a l  i s  r e q u i r e d  i n  a  farm  b u s i n e s s ,  a s  i n  any b u s i n e s s ,  
i n  o r d e r  t h a t  p r o d u c t i o n  may p r o c e e d .  The c a p i t a l  o r  a s s e t s  o f  a 
b u s i n e s s  a r e  fu n d a m e n ta l  t o  t h e  p r o d u c t i o n  p r o c e s s .  The l o g i c a l  
f i r s t  s t a g e  i n  an i n v e s t i g a t i o n  o f  c a p i t a l  i n v e s tm e n t  on d a i r y  
fa rm s  i s  t h e r e f o r e  an e x a m in a t io n  o f  t h e  a s s e t s  a r r a y  o f  t h e  
sam ple f a r m s .  Such an e x a m in a t io n ,  w i l l  e n a b le  t h e  q u a n t i f i c a t i o n  
o f  t h e  e x i s t i n g  d e p loym en t o f  c a p i t a l  r e s o u r c e s ,  i n  b o th  a b s o l u t e  
t e r m s ,  and w i th  r e g a r d  t o  t h e  r e l a t i v e  im p o r ta n c e  o f  t h e  v a r i o u s  
c a t e g o r i e s  o f  a s s e t s .
The m a j o r i t y  o f  p r e v i o u s  work on t h e  a s s e t  s t r u c t u r e  o f  f a rm s ,  
i n c l u d i n g  r e c e n t  s t u d i e s  by W h ite h o u se^ ^ ^ ,  and W ils o n ^ ^ ^ ,  i n  1973, 
h a s  r e l i e d  on a  t a b u l a r  p r e s e n t a t i o n  o f  farm sam p le  a v e r a g e s .  The 
c o n s t r a i n t s  im posed  on a n a l y s e s  th ro u g h  t h e  u s e  o f  a v e r a g e s  a r e  
w id e ly  known and a c c e p t e d .  R e g r e s s io n  a n a l y s i s  u s in g  c r o s s -  
s e c t i o n a l  d a t a  was t h e r e f o r e  a d o p te d  i n  t h e  p r e s e n t  s tu d y  a s  a  
means o f  overcom ing  many o f  t h e s e  d i f f i c u l t i e s .
T i m e - s e r i e s  a n a l y s i s  was c o n s id e r e d  b u t  r e j e c t e d  a s  i t  was f e l t  
t h a t  t h e  r e s u l t s  f o r  a  l i m i t e d  number o f  y e a r s  would n o t  
n e c e s s a r i l y  be a p p l i c a b l e  t o  fa rm s  i n  g e n e r a l .  To be w o r th w h i le  
a t i m e - s e r i e s  w i th  c r o s s - s e c t i o n a l  d a t a  r e q u i r e s  upw ards o f  15
( 2) L i t e r a t u r e  Review p . 25 
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y e a r s .  Even th e n  t h e  n a t u r e  o f  change  i n  a g r i c u l t u r e  would p r o b a b ly  
r e n d e r  t h e  s e r i e s  o f  l i t t l e  v a l u e .  The ty p e  o f  i n f o r m a t i o n  f o r t h ­
coming from such  an a n a l y s i s  e . g .  movements i n  t h e  s t r u c t u r e  o f  
c a p i t a l  i n p u t s  and t h e  e f f e c t  o f  p o l i c y  d e c i s i o n s  on i n p u t s  was a l s o  
s e en  a s  b e in g  beyond t h e  sc o p e  o f  t h e  s t u d y .
E s t im a t i n g  e q u a t i o n s  a r e  p r e s e n t e d  i n  T a b le  4 . 2 . 1 . ,  w hich p o r t r a y  
t h e  d i r e c t  r e l a t i o n s h i p s  be tw een  t h e  v a r i o u s  a s s e t  t y p e s  and  farm  
s i z e .  Two a l t e r n a t i v e  fo rm s  o f  e s t i m a t i n g  e q u a t i o n  were u s e d .
These were l )  Y = a  + b and 11 )  Y = • Both e q u a t i o n s  were
f i t t e d  t o  t h e  d a t a  and t h e  ' b e s t  f i t *  e q u a t i o n  was s e l e c t e d .  The 
' b e s t  f i t *  e q u a t i o n ,  i n  e a ch  c a s e ,  was s e l e c t e d  by t e s t i n g  t h e  
c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  o f  t h e  e q u a t i o n s  f o r  s i g n i f i c a n t  
d i f f e r e n c e ,  u s in g  t h e  F t e s t .  The r e s u l t s  o f  t h e s e  t e s t s  a r e  
shown i n  A ppendix I ,  T a b le  1 .  The s e l e c t e d  e q u a t i o n s  i n  T a b le
4 , 2 . 1 .  were a l l  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  PsO.OOl l e v e l ,  a s  
were t h e  r e g r e s s i o n  c o e f f i c i e n t s .
In  a l l  c a s e s ,  i f  a  r e l a t i o n s h i p  was l i n e a r  o r  c u r v i l i n e a r  i n  1969 /70  
i t  to o k  t h a t  form  i n  t h e  f o l l o w i n g  y e a r .  The form o f  e q u a t i o n  was 
t h e r e f o r e  c o n s i s t e n t  i n  t h e  two y e a r s  u n d e r  s t u d y .  W ith  r e g a r d  t o  
t h e  v a r i a b l e ,  o t h e r  a s s e t s  (X ^ ) ,  f o r  t h e  t e n a n t e d  farm  g r o u p ,  i t  was 
found  t h a t  t h e r e  was a more t h a n  p r o p o r t i o n a l  r e s p o n s e  t o  farm  s c a l e  
i n  1969 /70  com pared t o  a  l e s s  t h a n  p r o p o r t i o n a l  r e s p o n s e  i n  t h e  
l a t e r  y e a r .  On t e s t i n g ,  t h e  d i f f e r e n c e  i n  t h e  v a lu e  o f  t h e  f  
c o e f f i c i e n t s  was found t o  be n o n - s i g n i f i c a n t .  C o n s id e r in g  t h e  
r e s i d u a l  n a t u r e  o f  t h i s  v a r i a b l e  and i t s  r e l a t i v e l y  m ino r  im p o r ta n c e  
r e l a t i v e  t o  t h e  o t h e r  v a r i a b l e s ,  t h i s  s m a l l  i n c o n s i s t e n c y  d o e s  n o t  
i n f l u e n c e  t h e  a n a l y s i s .
R e s u l t s
The r e g r e s s i o n  e q u a t i o n s  shown i n  T a b le  4 . 2 . 1 ,  can  be u sed  t o  
e s t i m a t e  t h e  q u a n t i t y  o f  t h e  v a r i o u s  c a t e g o r i e s  o f  a s s e t s  which 
were u s e d ,  a s  t h e  s i z e  o f  t h e  farm b u s i n e s s  i n c r e a s e d .  E s t i m a t e s  
f o r  s i x  l e v e l s  o f  farm  s i z e  a r e  t a b u l a t e d  i n  T a b le  4 . 2 . 2 ,  These  
r e s u l t s  f o r  t e n a n t s  t y p e  a s s e t s  a r e  a l s o  d e p i c t e d  g r a p h i c a l l y  i n  
F i g u r e s  4 . 2 . 1 .  and 4 .2 .2 *  i n  o r d e r  t o  f a c i l i t a t e  c e r t a i n  p a r t s  
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F i g u r e  4 . 2 , 1 ,  R e l a t i o n  Between A s a e te  end  Farm S i ze
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The v a lu e s  i n  T a b le  4 . 2 . 2 ,  i n d i c a t e ,  a s  e x p e c t e d ,  t h a t  when farm 
s i z e  i n c r e a s e d  t h e r e  mas an a s s o c i a t e d  i n c r e a s e  i n  t h e  c a p i t a l  
em ployed . From F i g u r e s  4 , 2 , 1 ,  and 4 , 2 . 2 ,  i t  can  be  s e e n  t h a t  t h e s e  
i n c r e a s e s  may be more t h a n ,  l e s s  t h a n  o r  i n  c o n s t a n t  p r o p o r t i o n  t o  
t h e  i n c r e a s e  i n  farm  s i z e ,  d e p e n d in g  on t h e  ty p o  o f  a s s e t .  T h is  
f i n d i n g  mas i m p o r t a n t  a s  i t  i n d i c a t e d  t h a t  t h e  mix o f  a s s e t  t y p e s  
u se d  i n  t h e  p r o d u c t i o n  p r o c e s s  v a r i e d  a c c o r d in g  t o  farm  s i z e  and 
t y p e  o f  t e n u r e .
In  te r m s  o f  t h e  a b s o l u t e  v a lu e  o f  t h e  a s s e t s  employed on owner 
o c c u p ie d  f a rm s ,  m ost c a p i t a l  mas i n v e s t e d  i n  h e r i t a b l e  p r o p e r t y .  
A p p ro x im a te ly  f o u r  t im e s  t h e  c a p i t a l  mas i n v e s t e d  i n  l a n d l o r d  
ty p e  a s s e t s  ( h e r i t a b l e  p r o p e r t y )  a s  i n  l i v e s t o c k  a s s e t s .  T h is  
f a c t o r  can  be t o  t h e  a d v a n ta g e  o r  d i s a d v a n t a g e  o f  t h e  owner o c c u p i e r .  
I t  h a s  t h e  d i s a d v a n t a g e  o f  c a u s in g  c o n s i d e r a b l e  c a p i t a l  t o  be lo c k e d  
up i n  a  t y p e  o f  a s s e t  which i s  d e m o n s t ra te d  l a t e r  t o  have  a  low r a t e  
o f  r e t u r n .  I t  d o e s  however have  t h e  a d v a n ta g e  t h a t  t h e  owner o c c u p ie r  
h as  a  l a r g e r  b o r ro w in g  b a s e  t h a n  a t e n a n t  when making a p p l i c a t i o n s  
f o r  l o a n s .  Land a l s o  p r o v i d e s  a  d e g re e  o f  p r o t e c t i o n  a g a i n s t  
i n f l a t i o n  b u t  i n  so d o in g  c r e a t e s  a p o t e n t i a l  c a p i t a l  t a x a t i o n  
p ro b le m . I t  s h o u ld  be n o te d  t h a t  t h e r e  was a l i n e a r  d e p e n d en c e  
betw een h e r i t a b l e  p r o p e r t y ( X ^ ^ )  and farm a c r e a g e ,  w hich s u g g e s t e d  
farm  s i z e  d id  n o t  a s s i s t  t h e  owner o c c u p ie r  t o  r e d u c e  h i s  c a p i t a l  
o u t l a y  on b u i l d i n g s .
T u rn in g  t o  t h e  t e n a n t s  t y p e  a s s e t s  o f  b o th  t h e  owner o c c u p ie d  and 
t e n a n t e d  f a r m s ,  t h e  o r d e r  o f  im p o r ta n c e  o f  a s s e t s  was, l i v e s t o c k ,  
m a c h in e ry ,  o t h e r  and c r o p s .  The im p o r ta n c e  o f  l i v e s t o c k  c a p i t a l  
on d a i r y  fa rm s  was t o  be e x p e c t e d ,  how ever, i t  was v a l u a b l e  t o  
v e r i f y  t h i s ,  a s  t h e  i n p u t  o f  l i v e s t o c k  c a p i t a l  was s u b s e q u e n t ly  
t a k e n  a s  t h e  commencement p o i n t  o f  t h e  model i n  S e c t io n  4 , 3 .
E x a m in a tio n  o f  T a b le  4 , 2 . 2 ,  showed t h a t  owner o c c u p ie d  f a r m e r s  
were h e a v i e r  u s e r s  o f  a l l  t y p e s  o f  t e n a n t s  c a p i t a l  r e s o u r c e s ,  a t  
a l l  farm  s i z e  l e v e l s ,  e x c e p t  i n  t h e  c a s e  o f  v a r i a b l e s  X ^ (m a c h in e ry ) 
and X g (o ro p s )  a t  t h e  t h r e e  hund red  a c r e  l e v e l  i n  1 9 6 9 /70  and from 
t h e  250 a c r e  l e v e l  onw ards i n  1 9 7 0 /7 1 ,  The e v id e n c e  was n o t  
s t r o n g  enough t o  c o n c lu d e  t h a t  t e n a n t s  m ig h t  be u t i l i s i n g  c a p i t a l  
more e f f i c i e n t l y  t h a n  owner o c c u p i e r s .  In  o r d e r  t o  j u s t i f y  a
- 89 "
g r e a t e r  u s e  o f  r e s o u r c e s ,  t h e  owner o c c u p ie d  fa rm s  would r e q u i r e  
t o  p ro d u c e  a h i g h e r  g r o s s  o u t p u t  and g r o s s  m arg in  th a n  t h e  
t e n a n t e d  farm s*  The e v id e n c e  d o e s  however i n d i c a t e  t h e  need  to  
examine t h e  r e l a t i o n s h i p  be tw een  c a p i t a l  u s e  and o u t p u t  in  
s u b s e q u e n t  s e c t i o n s .
A s tu d y  o f  T a b le  4 , 2 . 1 .  o r  F i g u r e s  4 . 2 , 1 .  and 4 , 2 , 2 ,  r e v e a l e d  
a l i n e a r  r e l a t i o n s h i p  e x i s t e d  betw een  l i v e s t o c k  a s s e t s  and 
a c r e a g e  on t h e  owner o c c u p ie d  fa rm s ,  b u t  p o s s i b l y  o f  g r e a t e r  
s i g n i f i c a n c e  was t h e  c u r v i l i n e a r  r e l a t i o n s h i p  be tw een  l i v e s t o c k  
a s s e t s  and farm  s i z e  i n  t h e  t e n a n t e d  farm  g r o u p .  The v a lu e  o f  
t h e  ^  c o e f f i c i e n t  i n  t h i s  g roup  was l e s s  t h a n  o n e ,  i n d i c a t i n g  
t h a t  a s  farm  s i z e  i n c r e a s e d  p r o p o r t i o n a t e l y  l e s s  l i v e s t o c k  
c a p i t a l  was u t i l i s e d ,  A p o s s i b l e  e x p l a n a t i o n  which was 
exam ined i n  t h i s  and t h e  f o l l o w i n g  c h a p t e r ,  was t h a t  t e n a n t s  
were u s in g  i n s u f f i c i e n t  l i v e s t o c k  c a p i t a l  t o  o p t i m i s e  o u t p u t .
The r e m a in in g  m a jo r  c a t e g o r y  o f  t e n a n t  ty p e  a s s e t s  i s  m a c h in e ry .  
I t  was a p p a r e n t  from F i g u r e s  4 , 2 , 1 ,  and 4 . 2 , 2 ,  t h a t  t h e  r e l a t i o n ­
s h ip  be tw een  m ac h in e ry  a s s e t s  and farm  s i z e  was c u r v i l i n e a r  and 
t h a t  i n  t h e  c a s e  o f  t h e  owner o c c u p ie d  fa rm s  t h e  p r o p o r t i o n a t e  
change  i n  a s s e t s  due  t o  farm  s i z e  was l e s s  t h a n  o n e ,  w hereas  f o r  
t h e  t e n a n t s  i t  was g r e a t e r  t h a n  o n e .  The d i f f e r e n c e  i n  t h e  two 
r e g r e s s i o n  l i n e s  was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  P= 0 .01  
l e v e l s  i n  1 9 7 0 /7 1  b u t  o n ly  a t  t h e  P= 0 ,1  l e v e l  i n  1 9 6 9 /7 0 ,  A 
l o g i c a l  r e a s o n  f o r  t h e  d i f f e r e n c e  betw een t h e  owner o c c u p ie d  and 
t e n a n t e d  g ro u p s  was d i f f i c u l t  t o  c o n c la v e ,  b u t  p e rh a p s  i t  can  be 
a t t r i b u t e d  t o  t h e  f a c t  t h a t  owner o c c u p i e r s  have  t o  f i n a n c e  
b u i l d i n g s  a s  w e l l  a s  t e n a n t s  c a p i t a l .  T h is  c o u ld  r e d u c e  t h e  
amount o f  c a s h  a v a i l a b l e  f o r  in v e s tm e n t  i n  m ac h in e ry  a s  farm 
s i z e  i n c r e a s e s .  In  b o th  t h e  t e n a n t e d  and owner o c c u p ie d  farm  
g ro u p s ,  t h e r e  was a l s o  a good r e l a t i o n s h i p  be tw een  t h e  amount o f  
m ach in ery  c a p i t a l  i n  u s e  and t h e  c a p i t a l  i n v e s t e d  i n  c r o p s ,  a s  
i s  shown i n  T a b le  4 , 2 , 3 ,
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T a b le  4 , 2 . 3 , Z ero  O rd e r  C o r r e l a t i o n  C o e f f i c i e n t s  o f  M achinery  
and Crop A s s e t s  1969 /70  and 1 9 7 o /71
1969 /70
T e n a n te d  Farms Owner O ccupied  F arms
r r 2 r r%
0 .6 6 4 3 0 .4 4 1 3 0 .6 2 3 6 0 .3 8 8 9
1970 /71
0 ,7 9 9 2 0 .6 3 8 7 0 .6 3 3 3 0 ,4 0 1 1
N o te ; The v a l u e s  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  a r e  a l l  
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  PsO.OOl l e v e l .
The e x p la i n e d  v a r i a n c e  be tw een  m ach in ery  and c ro p  a s s e t s  was 
h ig h ,  when i t  i s  remembered t h a t  t h e s e  fa rm s  a r e  p r i m a r i l y  
d a i r y  farm s w i th  c ro p p in g  a s  a  s u p p o r t  e n t e r p r i s e  t o  t h e  d a i r y  
h e r d .  The c ro p p in g  p o l i c y  o f  t h e  fa rm s  d o e s ,  h o w e v e r , i n f lu e n c e  
t h e  l e v e l  o f  i n v e s tm e n t  i n  m a c h in e ry  c a p i t a l .
Comparing t h e  v a lu e s  o f  t h e  farm a s s e t s  f o r  t h e  two y e a r s  1969 /70  
and 1 9 7 0 /7 1 ,  a  r i s e  i n  t h e  v a lu e  o f  a s s e t s  becomes a p p a r e n t .  The 
fa rm s  were becom ing more h i g h ly  c a p i t a l i s e d  and t h i s  c o u ld  lo a d  
t o  t h e  p rob lem  o f  f i n a n c i n g  t h e  a d d i t i o n a l  c a p i t a l  r e q u i r e d ,  in  
t h e  a b s e n c e  o f  a  c o n c o m i ta n t  i n c r e a s e  i n  farm income* T h i s  
a s p e c t  i s  exam ined  i n  a  l a t e r  s e c t i o n .
The a n a l y s i s  so  f a r  h a s  d e a l t  w i th  i n d i v i d u a l  c a t e g o r i e s  o f  
a s s e t s  and t h e i r  r e l a t i o n s h i p  t o  farm s i z e .  I n d i v i d u a l  g ro u p s  
o f  farm  a s s e t s  a r e  n o t  u se d  i n  i s o l a t i o n  i n  t h e  farm b u s i n e s s .
I t  i s  t h e r e f o r e  n e c e s s a r y  t o  c o n s i d e r  t h e  r e l a t i o n s h i p  betw een 
t h e  a g g r e g a te d  g ro u p s  ( i . e .  t h e  t o t a l  a s s e t s  em ployed on t h e  
farm ) and farm  s i z e  and a l s o  how t h e  p r o p o r t i o n  o f  a s s e t s  
s u p p l i e d  by t h e  f a rm e r  v a r i e s  w i th  farm  s i z e .
The e q u a t i o n s  u se d  t o  e s t i m a t e  t h e  t o t a l  a s s e t s  ( i n c l u d i n g  
h e r i t a b l e  p r o p e r t y  i n  t h e  c a s e  o f  o m e r  o c c u p ie d  f a rm s )  and n e t  
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The l i n e a r  and l o g - l i n e a r  f u n c t i o n s  mere e s t i m a t e d  For v a r i a b l e s  
Xg ( T o ta l  a s s e t s )  on X^ ( a c r e s )  and Xg (Net w o r th )  on X^, In  a l l  
t h e  e q u a t i o n s  t h e  v a lu e  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t  was s t a t i s t *  
i c a l l y  s i g n i f i c a n t  a t  t h e  P=0,001 l e v e l *  Com parison o f  t h e  
c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  o f  t h e  e i g h t  e s t i m a t e s  showed t h a t  
t h e  l o g - l i n e a r  f u n c t i o n  was t h e  * b es t  f i t ’ e q u a t i o n  in  a l l  c a s e s  
e x c e p t  f o r  v a r i a b l e  Xg (Net w o r th )  on X^  ( r e l a t i o n  number 6 ) ,  
where t h e  t e s t  o f  s t a t i s t i c a l  d i f f e r e n c e  was non s i g n i f i c a n t .  
V a lues  were d e r i v e d  f o r  n o t  w orth  u s in g  b o th  e q u a t i o n s  and i t  was 
found t h a t  t h e  e s t i m a t e d  v a lu e s  f o r  1970/71 were l e a s  th a n  t h o s e  
f o r  196 9 /7 0 , w i t h in  t h e  a c r e a g e  r a n g e ,  50 t o  a p p ro x im a te ly  two 
hundred  a c r e s ,  when t h e  l o g - l i n e a r  f u n c t i o n  was u s e d ,  t h i s  
s i t u a t i o n  was n o t  s u p p o r te d  by t h e  raw d a t a .  The l i n e a r  e q u a t io n  
was t h e r e f o r e  u s e d ,  a l t h o u g h  no l o g i c a l  r e a s o n  c o u ld  be found  t o  
a c c o u n t  f o r  t h e  i n c o n s i s t e n c y  o f  t h i s  one e q u a t i o n  i n  t h e  s e r i e s .
R e s u l t s
The e s t i m a t e d  t o t a l  a s s e t  and n e t  worth  s t r u c t u r e  o f  t h e  d a i r y  
fa rm s  i s  p r e s e n t e d  g r a p h i c a l l y  i n  F ig u r e s  4 . 2 , 3 ,  and 4 , 2 , 4 ,
The v a lu e  o f  t o t a l  a s s e t s  ( i n c l u d i n g  h e r i t a b l e  p r o p e r t y  o f  t h e  
owner o c c u p i e r s )  used  by t h e  fa rm s  i n c r e a s e d  from a p p ro x im a te ly  
£15 ,000  t o  £ 6 8 ,0 0 0  and £ 4 ,5 0 0  t o  £23 ,000  in  t h e  c a s e  o f  owner 
o c c u p ie d  and t e n a n t e d  fa rm s r e s p e c t i v e l y ,  a s  farm  s i z e  was i n ­
c r e a s e d  from a s m a l l  farm o f  f i f t y  a c r e s  t o  a l a r g e  d a i r y  farm  
o f  300 a c r e s .  T h is  r i s e  in  t h e  use  o f  a s s e t s  was l e s s  th a n  
p r o p o r t i o n a l  t o  t h e  i n c r e a s e  i n  farm  s i z e .  The m a r g in a l  i n c r e a s e  
i n  t o t a l  a s s e t s  r e s u l t i n g  from a one a c r e  i n c r e a s e  i n  farm  s i z e ,  
(m easu red  a t  t h e  g e o m e t r i c  mean o f  a c r e a g e s ^ ^ ^ ) ,  i s  g iv e n  by 
dX.g
= pX^X:)p-1 and was e q u i v a l e n t  t o  £ 7 0 ,0 ,  £ 7 7 .8 ,  £212 ,1  and 
£217 ,8  f o r  t h e  t e n a n t e d  and owner o c c u p ie d  fa rm s  i n  1969/70  and 
1970/71 r e s p e c t i v e l y .  From t h e s e  e s t i m a t e s  i t  can  be seen  t h a t  
t h e  owner o c c u p ie r  i n v e s t e d  a p p ro x im a te ly  £151 p e r  a c r e  more 
c a p i t a l  th a n  t h e  t e n a n t  f a r m e r ,  a s  farm s i z e  i n c r e a s e d .  However,
The m a r g in a l  i n c r e a s e  i n  t o t a l  a s s e t s  w i l l  va ry  a c c o r d in g  
t o  t h e  p o i n t  o f  m easurem ent e , g ,  t e n a n t s  1969 /70 , a t  100 
a c r e s  t h e  m a r g in a l  i n c r e a s e  i s  £72 .11  w hereas  a t  250 a c r e s  
i t  h a s  f a l l e n  t o  £ 6 7 .0 8 ,  The c o n f id e n c e  l i m i t s  a r e  a t  a  
minimum a t  t h o  p o i n t  o f  t h e  g e o m e t r ic  mean.
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F ig u ra  4 . 2 . 3 , R e l a t i o n  Batmeen To t a l  A s s e t s ,  Net Worth and 






4 - /TOTAL ASSETS 












































































li/hen t h e  in c r e m e n t  i n  m a r g in a l  in v e s tm e n t  betw een t h e  y e a r s  1969/70  
and 1970 /71  was c o n s id e r e d  i t  was found t h a t  t h e  t e n a n t  s u p p l i e d  
£ 7 .8  p e r  a c r e  ( £ 7 7 .8 -£ 7 0 )  t o  t h e  o w n e r -o c c u p ie r  £ 5 .7  p e r  a c r e  
(£ 2 1 7 .8  -  £ 2 1 2 .1 ) .  The s i t u a t i o n  was t h e r e f o r e  t h a t  be tw een  1969/70  
and 1 9 7 0 /71  t h e  t e n a n t e d  farm  g roup  a c h ie v e d  l a r g e r  i n c r e m e n t s  in  
t h e  l e v e l  o f  m a r g in a l  in v e s tm e n t  t h a n  t h e  owner o c c u p ie d  farm  g ro u p ,
b u t  t h e s e  d i f f e r e n c e s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e
p s 0 .0 5  l e v e l .  In  a b s o l u t e  t e r m s  t h e  owner o c c u p i e r s  m a r g in a l  
in v e s tm e n t  was much g r e a t e r  t h a n  t h a t  o f  t h e  t e n a n t  ( a p p r o x im a te ly  
£215 compared t o  £75 due t o  t h e  i n c l u s i o n  o f  l a n d l o r d s  t y p e  a s s e t s ) .
The t o t a l  a s s e t s  and n o t  w orth  c u r v e s  i n  F i g u r e s  4 . 2 , 3  and 4 . 2 , 4 ,  
do n o t  e x h i b i t  much v i s i b l e  c u r v a t u r e .  V alues  f o r  t o t a l  a s s e t s  and 
n e t  worth  p e r  a c r e  were t h e r e f o r e  d e r i v e d  from t h e  t o t a l  a s s e t s  and
n o t  w orth  v a l u e s .  In  t h e  p e r  a c r e  g ra p h s  t h e  c u r v a t u r e  was much
more d i s t i n c t  and f a c i l i t a t e s  an e a s i e r  v i s u a l  a p p r a i s a l  o f  t h o  
r e l a t i o n s h i p s  i n v o l v e d ,  a s  w e l l  a s  s u p p ly in g  a m easu re  o f  t h e  
i n t e n s i t y  o f  c a p i t a l  u s e .  The t o t a l  a s s e t s  p e r  a c r e  o f  t h e  farm s 
re d u c e d  a s  t h e  farms i n c r e a s e d  i n  s i z e .  The t e n a n t  and owner 
o c c u p ie r  o f  a  300 a c r e  farm  w i l l  be i n v e s t i n g  £7 and £71 p e r  a c r e  
l e s s ,  r e s p e c t i v e l y ,  t h a n  t h e i r  c o n te m p o r a r i e s  on a 50 a c r e  fa rm .
These  f i g u r e s  i n d i c a t e d  l o s s  i n t e n s i v e  c a p i t a l  u s e  a t  h i g h e r  a c r e a g e s  
and were c o n s i s t e n t  w i th  t h e  p o s s i b i l i t y  m en t io n e d  e a r l i e r  t h a t  
l a r g e r  farm  u n i t s  may be more e f f i c i e n t  u s e r s  o f  c a p i t a l  r e s o u r c e s .  
W hether t h i s  i s  t h e  s i t u a t i o n  d e pends  on t h e  outcom e o f  t h e  
i n v e s t i g a t i o n  i n t o  t h e  r e l a t i o n s h i p  betw een c a p i t a l  i n p u t  and 
o u t p u t  ( S e c t i o n  4 , 3 ) ,
Comparison o f  t h e  two y e a r s  r e s u l t s  showed t h a t  t h e  t o t a l  a s s e t s  
i n  u se  r o s e  d u r in g  t h e  p e r i o d ,  i n d i c a t i n g  a d d i t i o n a l  in v e s tm e n t  
had o c c u r r e d .  The a b s o l u t e  i n c r e a s e  i n  c a p i t a l  u s a g e  was g r e a t e r  
on t h e  l a r g e r  fa rm s  a s  was i l l u s t r a t e d  by th e  d iv e r g e n c e  o f  t o t a l  
a s s e t s  and a s s e t s  p e r  a c r e  c u r v e s  i n  F i g u r e s  4 , 2 , 3 .  and 4 . 2 . 4 .
When t h e  a b s o l u t e  i n c r e a s e  i n  t o t a l  a s s e t s  was e x p r e s s e d  a s  a 
p r o p o r t i o n  o f  t h e  e x i s t i n g  a s s e t s  i t  became c l e a r  t h a t  t h e  
s m a l l e r  fa rm s  were i n c r e a s i n g  t h e i r  c a p i t a l  s to c k  a t  a  f a s t e r  
r a t e  th a n  t h e  l a r g e r  f a rm s ,  b u t  a g a in  t h e  d i f f e r e n c e  d id  n o t  
a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  (p=Q.05 l e v e l ) .
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The n e t  w o r th  d a t a  o f  t h e  fa rm s  i s  o f  im p o r ta n c e  a s  i t  i n d i c a t e s
t h e  f a r m e r ' s  own in v e s tm e n t  i n  t h e  b u s i n e s s .  The p r o p o r t i o n  o f
t h e  b u s i n e s s  owned by t h e  f a r m e r  i s  one o f  th o  p r i n c i p a l  f a c t o r s
which d e t e r m i n e s  t h e  c r e d i t  w o r t h in e s s  o f  t h e  f a r m e r .  Banks a r e
g e n e r a l l y  u n w i l l i n g  t o  l e n d  more th a n  one t h i r d  o f  t h e  e q u i t y  o f  
(3 )t h e  farm  b u s i n e s s  #
I t  was o b v io u s  from F i g u r e s  4 , 2 , 3 ,  and 4 , 2 , 4 ,  and e x p e c t e d ,  t h a t  
t h e  n o t  w orth  o f  t h e  f a r m e r  would i n c r e a s e  i n  a b s o l u t e  t e r m s ,  
w i th  i n c r e a s e d  farm s i z e .  The e s t i m a t e d  t o t a l  n o t  w orth  o f  b o th  
g ro u p s  o f  fa rm s  was g r e a t e r  i n  1970 /71  th a n  i n  1 9 6 9 /70  which 
i n d i c a t e d  t h a t  f a r m e r s  were s t i l l  i n v e s t i n g  t h e i r  own c a p i t a l  t o  
f i n a n c e  new in v e s tm e n t  and n o t  r o l y i n g  e n t i r e l y  on a d d i t i o n a l  
e x t e r n a l  f i n a n c e .
The e s t i m a t e d  v a l u e s  from t h e  g r a p h s  o f  t o t a l  a s s e t s  and n o t  
w o r th  ( F i g u r e s  4 , 2 , 3 ,  and 4 , 2 , 4 , )  were u s e d  t o  d e r i v e  t h e  e q u i t y  
p e r c e n t a g e s  f o r  t h o  farm  g r o u p s .  T ab le  4 , 2 . 5 ,  shows t h e  e q u i t y  
p e r c e n t a g e s  f o r  s i x  farm s i z e s .
T a b le  4 . 2 , 5 , E q u i ty  P e r c e n t a g e s  1969/70  and 1 9 7 0 /7 1
Farm S iz e  
(A c re s )
T e n a n te d  Farms Owner O ccup ied  Farms
E q u i ty  %
1969 /70 1 9 7 0 /7 1 1969/70 1 9 7 0 /7 1
50 8 3 .9 8 5 .6 8 2 .2 8 1 ,8
100 8 1 .1 8 3 ,7 8 2 ,2 8 2 .4
150 7 9 ,5 8 0 .3 8 3 .2 8 2 ,8
200 7 8 ,5 7 9 .0 8 3 .5 8 3 .1
250 7 7 .6 7 8 ,3 8 3 .7 8 3 .3
300 7 6 ,9 7 8 .0 8 3 .6 8 3 ,4
The a v e r a g e  n e t  w o r th  p r o p o r t i o n s  o f  t h e  fa rm s  wore h ig h  and a g re e  
w i th  o t h e r  r e c e n t  p u b l i s h e d  w o r k ^ ^ \  The h ig h  e q u i t y  p e r c e n t a g e s
(5)
(6 )
C ourse  -  L i t e r a t u r e  r e v ie w  p .  20
Cason -  L i t e r a t u r e  Review p .  25
W ilson -  L i t e r a t u r e  Review p ,  21 and p .  25
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d e m o n s t r a te d  t h a t  t h e  l e v e l  o f  i n d e b t e d n e s s  o f  t h e  sam ple  fa rm s  
was low r e l a t i v e  t o  t h e  amount o f  t h e  t o t a l  a s s e t s ,  t h u s  s u g g e s t ­
in g  t h a t  p r o v id e d  t h e  farm  was c a p a b le  o f  s e r v i c i n g  any i n c r e a s e d  
l e v e l  o f  l o a n s ,  t h e  p o t e n t i a l  f o r  o b t a i n i n g  f u r t h e r  l o a n s  was 
c o n s i d e r a b l e .  H igh p o t e n t i a l  a r i s e s  from t h e  a b i l i t y  o f  t h e  
f a rm e r  t o  o f f e r  s e c u r i t y ,  e s p e c i a l l y  t h e  owner o c c u p i e r .
The e f f e c t  o f  farm  s i z e  on t h e  n e t  w orth  o f  t h e  f a r m e r  d i f f e r e d  
betw een  t h e  owner o c c u p ie d  and t e n a n t e d  farm  g r o u p s .  The 
p r o p o r t i o n  o f  t h e  a s s e t s  owned by t h e  t e n a n t e d  farm  g roup  f e l l  
a p p r o x im a te ly  7 p e r  c e n t  a s  t h e  s i z e  o f  farm i n c r e a s e d  from 50 
t o  300 a c r e s .  In  c o n t r a s t  t h e  owner o c c u p ie d  farm  g roup  e x h i b i t e d  
a s t a b l e  n e t  w orth  p e r c e n t a g e ,  any s l i g h t  t e n d e n c y  t o  change  b e in g  
upw ards w i th  i n c r e a s e s  i n  farm s i z e .  The l a r g e r  t e n a n t e d  fa rm s  
were hence  making more e x t e n s i v e  u se  o f  bo rrow ed  f u n d s .  Lower n e t  
w orth  p e r c e n t a g e s  c o u ld  be v iew ed  f a v o u r a b ly  a s  i n d i c a t i n g  t h e  
p r e p a r e d n e s s  o f  f a r m e r s  t o  g r a s p  p o s s i b l e  o p p o r t u n i t i e s  f o r  
e x p a n s io n  by e x te n d in g  t h e i r  c r e d i t  t o  f i n a n c e  new e n t e r p r i s e s .  
A l t e r n a t i v e l y ,  a  low e q u i t y  p e r c e n t a g e  c o u ld  be view ed a s  a 
r e d u c t i o n  i n  c r e d i t  w o r t h in e s s  f o r  o b t a i n i n g  e x t r a  c r e d i t  and  t h e r e ­
f o r e  n o t  d e s i r a b l e .  A t te m p ts  were t h e r e f o r e  made t o  l i n k  th e  
d e g re e  o f  a s s e t  o w n e rsh ip  t o  form p r o f i t a b i l i t y .  The r e s u l t s  
a r e  d i s c u s s e d  i n  t h e  s e c t i o n  on c a p i t a l  u t i l i s a t i o n  ( C h a p te r  \y).
T ab le  4 . 2 . 5 .  i n d i c a t e d  t h a t  t h e  owner o c c u p ie d  fa rm s  had h i g h e r  
e q u i t y  p e r c e n t a g e s  t h a n  t h e  t e n a n t e d  f a r m s .  R e c o u rse  t o  t h e  
b a s i c  d a t a  showed t h i s  t o  be p a r t i a l l y  a t t r i b u t a b l e  t o  t h e  
i n c l u s i o n  o f  h e r i t a b l e  p r o p e r t y  v a lu e s  i n  t h e  c a l c u l a t i o n  o f  
t h e  owner o c c u p i e r  e q u i t y  p e r c e n t a g e .  The p r o p o r t i o n  o f  l o a n  
c a p i t a l  t o  e q u i t y  c a p i t a l  was l e s s  f o r  l a n d l o r d  t y p e  a s s e t s  th a n  
f o r  t e n a n t s  t y p e  a s s e t s  i . e .  l i t t l e  d i f f e r e n c e s  e x i s t e d  i n  t e rm s  
o f  e q u i t y  p o s i t i o n  be tw een  t h e  owner o c c u p ie d  farm  g roup  and t h e  
t e n a n t e d  g r o u p ,  when t e n a n t s  a s s e t s  o n ly  were c o n s i d e r e d .
Com parison o f  t h e  r e s u l t s  f o r  1969 /70  and 1 9 7 0 /7 1  i n d i c a t e d  o n ly  
m a r g in a l  c h a n g e s  i n  e q u i t y  p e r c e n t a g e .  L i t t l e  s i g n i f i c a n c e  can  
t h e r e f o r e  be a t t a c h e d  t o  them e x c e p t  t h a t  a  s t a t u s  quo e x i s t e d  
which s u g g e s t e d  f a r m e r s  were n o t  b e in g  e x c e s s i v e l y  p r e s s u r i s e d  
t o  i n c r e a s e  t h e  p r o p o r t i o n  o f  c r e d i t  i n  o r d e r  t o  f i n a n c e  t h e i r  
a d d i t i o n a l  i n v e s t m e n t s .
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In  t h e  f o r e g o i n g  s e c t i o n  t h e  dep loym en t o f  a s s e t s  on West S c o t la n d  
d a i r y  fa rm s  h a s  been a n a l y s e d .  I t  i s  now a p p r o p r i a t e  t o  r e l a t e  t h e  
c a p i t a l  s t o c k  o f  t h e s e  d a i r y  fa rm s  t o  t h e  o u t p u t  o b t a i n e d  from i t s  
u s e .
4 , 3 ,  The C a p i t a l  S to c k /O u tp u t  R e l a t i o n s h i p  on West S c o t la n d
D a iry  Farms
Few s t u d i e s  have  been  made i n  t h e  U n i te d  Kingdom i n t o  t h e  
f u n c t i o n a l  r e l a t i o n s h i p  be tw een  t h e  c a p i t a l  s t o c k  i n p u t  o f  a  farm  
and t h e  o u t p u t  o b t a i n e d .  The p r i n c i p a l  s tu d y  o f  t h i s  t y p e  was by
(7 )J o n e s  whose f i n d i n g s  were t h a t  w i th in  t h e  n o rm a l w orking r a n g e  
t h e  q u a n t i t y  o f  c a p i t a l  h a s  l i t t l e  e f f e c t  on p r o d u c t i o n .  To t e s t  
t h i s  he p l o t t e d  c a p i t a l  a g a i n s t  n e t  p r o d u c t  and c o n c lu d e d  " c a p i t a l ,  
a s  d e f i n e d ,  can  v a ry  a lm o s t  i n d e p e n d e n t l y  o f  o u t p u t " .  The v a l i d i t y  
o f  t h i s  c o n c l u s i o n  h a s  a l r e a d y  been commented upon i n  t h e  l i t e r a t u r e  
r e v i e w .  No s t u d i e s  u s in g  a  m u l t i p l e  l i n e a r  r e g r e s s i o n  t e c h n i q u e  
w ith  c r o s s - s e c t i o n a l  farm  d a t a  have  been  r e p o r t e d  f o r  S c o t l a n d .
T h e re  t h e r e f o r e  e x i s t s  a  c l e a r  r e q u i r e m e n t  t o  a t t e m p t  t o  q u a n t i f y  
t h e  c a u s a l  r e l a t i o n s h i p  be tw een  t h e  c a p i t a l  u se d  on d a i r y  fa rm s  
and t h e  o u t p u t  a c h i e v e d .
E s t im a t i o n  o f  t h e  c a p i t a l  s t o c k / o u t p u t  r e l a t i o n s h i p  on a farm 
i n v o l v e s  a  s e q u e n c e  o f  e v e n t s ,  t h e  d i r e c t i o n  o f  which can be p r e ­
d e te rm in e d  from e m p i r i c a l  o b s e r v a t i o n ,  e . g .  t h e  o u t p u t  p ro d u ce d  i s  
d e p e n d e n t  on t h e  c a p i t a l  i n  u s e ,  and n o t  v i c e  v e r s a ,  w i t h in  t h e  
same t im e  p e r i o d .  In  t h e  p r e s e n t  s t u d y ,  v a r i a b l e s  a r e  i n t r o d u c e d  
i n  a  p r e c o n c e iv e d  o r d e r  -  l i v e s t o c k  c a p i t a l  and a c r e a g e ;  t o t a l  
t e n a n t ' s  c a p i t a l ;  g r o s s  o u t p u t ;  g r o s s  m arg in  -  t h e r e b y  im p ly in g  
a  se q u e n c e  o f  c a u s a t i o n .  The v a r i a b l e s  used  a r e  s e e n  t o  be h i g h ly  
c o r r e l a t e d .  The u s e  o f  a  s i n g l e  e q u a t i o n  m u l t i p l e  r e g r e s s i o n  
t e c h n i q u e  where g r o s s  m arg in  i s  r e g r e s s e d  on a c r e a g e ,  l i v e s t o c k  
c a p i t a l ,  t e n a n t ' s  c a p i t a l  and g r o s s  o u t p u t  would s u f f e r  from t h e  
p ro b lem  o f  m u l t i c o l l i n e a r i t y  and would be u n l i k e l y  t o  y i e l d  
u n b ia s e d  e s t i m a t e s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s .  Nor would 
such  an e q u a t i o n  s u p p ly  e s t i m a t e s  o f  t h e  f u n c t i o n a l  r e l a t i o n s h i p  
b e tw een  v a r i a b l e s  a t  i n t e r m e d i a t e  s t a g e s  i n  t h e  s e q u e n c e  o f  
c a u s a t i o n .  The p rob lem  o f  t h e  i n t e r - r e l a t i o n  o f  v a r i a b l e s  may
(7 ) J o n e s  -  L i t e r a t u r e  Review p . 32
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somotimeQ be overcam e th r o u g h  t h e  u s e  o f  an e x p l i c i t  c a u s a l  c h a in  
m odel.  Such a model a l s o  p r e m i t s  t h e  h y p o t h e s i s  o f  a s e q u e n c e  o f  
c a u s a t i o n ,  y i e l d i n g  a t  e a ch  s t a g e  i n  t h e  sy s te m  o f  c a u s a t i o n ,  t h e  
f u n c t i o n a l  r e l a t i o n s h i p  be tw een  v a r i a b l e s .
4 , 3 , 1 .  D e s c r i p t i o n  o f  t h e  C a u sa l  Chain Model
The v a r i a b l e s  u se d  and t h e  sy s tem  o f  e q u a t i o n s  a r e  
i l l u s t r a t e d  i n  n o t a t i o n a l  form b e lo w :-
Xi : L i v e s t o c k  C a p i t a l ,  £ .
X2 : A creage  ( A d ju s t e d )
X3 : T o t a l  T e n a n t ' s  C a p i t a l ,  £ .
X4 : G ross  O u tp u t ,  £ .
X5 : T o t a l  G ross  M arg in ,  £ ,
Model 1 X3 : f ( X i ,  Xg)
X4 : f (X 3 , X2 )
X5 : f(X4, X2 )
Where ^  i n d i c a t e s  a  v a r i a b l e  e s t i m a t e d  from t h e  p r e v i o u s  r e l a t i o n .
The fa rm s  u n d e r  s tu d y  were d a i r y  f a rm s ,  on which i t  was assumed 
t h e  b a s i c  form o f  c a p i t a l  was l i v e s t o c k  c a p i t a l .  I t  was f o r  t h i s  
r e a s o n  t h a t  one o f  t h e  two exogenous  v a r i a b l e s  c h o se n  f o r  t h e  
model was l i v e s t o c k  c a p i t a l  ( X i ) ,  The a s su m p t io n  t h a t  l i v e s t o c k  
was t h e  b a s i c  form o f  c a p i t a l  stemmed from th e  b e l i e f  t h a t  f a r m e r s  
v iew  o t h e r  fo rm s o f  c a p i t a l  a s  b e in g  n e c e s s a r y  t o  s u p p o r t  t h e i r
p r im a ry  e n t e r p r i s e  -  t h e  d a i r y  h e r d .  The second  exogenous  o r
p r e d e t e r m in e d  v a r i a b l e  was t a k e n  a s  farm s i z e  ( a d j u s t e d  a c r e a g e )  (X2 ) ,  
a s  i t  was c o n s i d e r e d  t h a t  l i v e s t o c k  c a p i t a l  and a c r e a g e  were t h e  
f u n d a m e n ta l  d e t e r m i n a n t s  o f  t h e  amount o f  t o t a l  t e n a n t s  ty p e  
c a p i t a l  r e q u i r e d .  The f i r s t  o f  t h e  t h r e e  s t r u c t u r e s  c o m p r i s in g  
t h e  c o m p le te  c a u s a l  model can  now be s t a t e d  a s :  T o t a l  t e n a n t s
C a p i t a l  (X3 ) (endogenous  v a r i a b l e )  i s  a f u n c t i o n  o f  l i v e s t o c k  
c a p i t a l  (X-i) and farm  s i z e  (Xg) (exogenous  v a r i a b l e s ) .  The second  
s t r u c t u r e  i n  t h e  c a u s a l  s e q u e n c e  r e l a t e d  t h e  t o t a l  t e n a n t s  
c a p i t a l  (X3 ) and a c r e a g e  (X2 ) i n  u s e  on t h e  farm  t o  t h e  g r o s s  
o u tp u t  (X4 ) o b t a i n e d .  The l o g i c  o f  t h i s  s t r u c t u r e  was t h a t  
o u t p u t  c a n n o t  be p ro d u ce d  w i th o u t  t h e  a p p l i c a t i o n  o f  t e n a n t s  
c a p i t a l  and t h a t  t h e  e x o g en o u s  v a r i a b l e ,  a c r e a g e ,  had a d i r e c t  
c a u s a l  e f f e c t  on t h o  t o t a l  g r o s s  o J p u t  o b t a i n e d .  The t h i r d  and 
f i n a l  s t r u c t u r e  o f  t h e  model r e l a t e d  t h e  l e v e l  o f  farm  g r o s s  
o u tp u t  (X4 ) t o  t h e  g r o s s  m arg in  (X g) ,  The c o n c e p t  o f  g r o s s  m arg in
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acknow ledged  t h e  e x i s t e n c e  o f  t h e  v a r i a b l e  c o s t s  a s s o c i a t e d  w ith  
t h e  g e n e r a t i o n  o f  g iv e n  l e v e l s  o f  g r o s s  o u t p u t  and c a p i t a l  u s e .
I t  was t h e r e f o r e  d e s i r a b l e  t o  i n v e s t i g a t e  i f  a f u n c t i o n a l  r e l a t i o n ­
s h ip  c o u ld  be e s t a b l i s h e d  be tw een  g r o s s  o u t p u t  and g r o s s  m a rg in ,  
a s  t h e  g r o s s  m arg in  i s  a  more a c c u r a t e  p r o f i t  i n d i c a t o r  t h a n  
g r o s s  o u t p u t .  The t h i r d  s t r u c t u r e  o f  t h e  model was t h e r e f o r e :  
g r o s s  m arg in  = f ( g r o s s  o u t p u t ,  a c r e a g e ) .  A creage  was a g a in  
i n c l u d e d  a s  a  d i r e c t  exogenous  v a r i a b l e  t o  a n t i c i p a t e  farm  s i z e  
e f f e c t s  on t h o  farm  g r o s s  m a rg in .
4 , 3 . 2 .  S ch em atic  D iagram  o f  t h e  H y p o th e s is e d  C a u s a l  
R e l a t i o n s h i p s
F i g u r e . 4 . 3 . 2 . 1 . The C a u s a l  Model
X l 4  ' ^ X 2
Xx = L i v e s t o c k  C a p i t a l  
X2 s  A creage  ( a d j u s t e d )
X3 = T o t a l  T e n a n ts  C a p i t a l  
X4. = T o t a l  G ross  O u tp u t
X5 = T o t a l  G ross  M argin
In  F ig u r e  4 . 3 . 2 . 1 .  t h e  s t r a i g h t  l i n e s  r e p r e s e n t  t h e  h y p o t h e s i s e d  
c a u s a l  r e l a t i o n s h i p s ,  t h e  a r ro w s  i n d i c a t e  t h e  d i r e c t i o n  o f  c a u s a t i o n  
For exam ple ,  v a r i a b l e  X% h a s  a d i r e c t  c a u s a l  e f f e c t  on v a r i a b l e  X3 
and i n d i r e c t  c a u s a l  e f f e c t s  on v a r i a b l e  X4 and X5 . A lso n o t e  t h a t  
v a r i a b l e  Xg h a s  a d i r e c t  c a u s a l  e f f e c t  on v a r i a b l e  X4 i n  a d d i t i o n  
t o  an i n d i r e c t  e f f e c t  th o u g h  v a r i a b l e  X3 .  The c u rv e d  l i n e  w ith  
two a r ro w s  c o n n e c t in g  v a r i a b l e  Xx and Xg i n d i c a t e s  no c a u s a l  e f f e c t  
i s  h y p o t h e s i s e d  be tw een  v a r i a b l e  X i  and v a r i a b l e  X g ,  i . e .  t h e y  a r e  
assum ed i n  t h i s  m odel t o  be e x o g en o u s  p r e d e t e r m in e d  v a r i a b l e s .  The 
num bering  o f  t h e  v a r i a b l e s  i n d i c a t e s  t h e  c a u s e - e f f e c t  r e l a t i o n s h i p .
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One o f  t h e  p ro b le m s  which e x i s t s  w i th  t h e  u s e  o f  an e x p l i c i t  c a u s a l  
c h a in  model* a s  w i th  any m u l t i - v a r i a b l e  e q u a t io n *  i s  t h e  p r e d i s p o s ­
i t i o n  o f  t h e  e q u a t i o n s  t o  m u l t i c o l l i n e a r i t y .  Where e q u a t i o n s  c o n t a i n  
more t h a n  one  in d e p e n d e n t  v a r i a b l e  t h e r e  may be some c o r r e l a t i o n  
b e tw een  two o r  more v a r i a b l e s *  I f  t h i s  c o r r e l a t i o n  i s  h ig h  t h e  
p ro b le m  o f  m u l t i c o l l i n e a r i t y  w i l l  e x i s t *  The e s t i m a t e d  s t r u c t u r e s  
o f  t h o  model were t h e r e f o r e  exam ined f o r  t h e  e x i s t e n c e  o f  c o l l i n e a r i t y ,  
by c om par ing  t h e  z e r o - o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  o f  t h e  v a r i a b l e s  
w i th  t h e  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  e ach  s t r u c t u r e *  T h is  
p r o c e d u r e  showed t h e  p r o b a b l e  e x i s t e n c e  o f  some c o l l i n e a r i t y  i n  t h e  
e s t i m a t e d  s t r u c t u r e s *  a r i s i n g  from t h e  i n t e r c o r r e l a t i o n  o f  t h e  i n p u t  
v a r i a b l e s .  When a  h ig h  l e v e l  o f  c o l l i n e a r i t y  i s  p r e s e n t  t h e  p o s s i ­
b i l i t y  e x i s t s  t h a t  t h o  r e g r e s s i o n  c o e f f i c i e n t s  a r e  u n s t a b l e .  I t  
m ust bo s t r e s s e d  how ever t h a t  t h e  e x i s t e n c e  o f  c o l l i n e a r i t y  does  
n o t  i n v a l i d a t e  t h e  r e s u l t s  o f  t h i s  a n a l y s i s  s i n c e  c o l l i n e a r i t y  
d oes  n o t  d o t r a c t  from t h o  u s e f u l n e s s  o f  t h o  f u n c t i o n  f o r  p r e d i c t i v e  
p u r p o s e s ,  e s p e c i a l l y  o v e r  s h o r t  t im e  p e r i o d s  where t h e  r e l a t i o n s h i p s  
betw een  v a r i a b l e s  a r e  l i k e l y  t o  be s t a b l e .  I t  d o e s  how ever mean 
t h a t  t h e  s t r u c t u r a l  p a r a m e t e r s  c a n n o t  be r e l i e d  upon t o  i n t e r p r e t  
t h e  r e l a t i o n s  c a u s a l l y  i . e .  a  change  i n  an exogenous  v a r i a b l e  w i l l  
n o t  n e c e s s a r i l y  r e s u l t  i n  t h o  change  i n  t h e  endogenous  v a r i a b l e  
i m p l ie d  by t h e  s t r u c t u r a l  p a r a m e t e r s .
The c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  o f  th o  s t r u c t u r e s  were a l l  h ig h  -  
i n d i c a t i n g  t h a t  l i n e a r  e q u a t i o n s  wore a "good f i t "  t o  t h e  d a t a  -  and 
e x p l a i n e d  a  h ig h  p r o p o r t i o n  o f  th o  v a r i a n c e  i n  th o  endogenous  
v a r i a b l e s .  The t e n a n t e d  farm  group  showed b e t t e r  r e s u l t s  i n  t h i s  
r e s p e c t  t h a n  t h e  owner o c c u p ie d  g r o u p .  Both g ro u p s  o f  s t r u c t u r e s  
can however be u sed  w ith  c o n s i d e r a b l e  a c c u r a c y  f o r  p r e d i c t i v e  
p u r p o s e s .
In  t h e  f i r s t  s t r u c t u r e  o f  t h e  m odels  t h e  c o e f f i c i e n t s  o f  t h e  Xi 
v a r i a b l e  were a l l  ve ry  h i g h ly  s i g n i f i c a n t ( * * * ) .  The Xg c o e f f i c i e n t s  
were s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  e x c e p t  i n  t h o  c o s e  o f  t h e  t e n a n t s  
1 969 /70  where t h e  c o e f f i c i e n t  was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  
t h e  P = 0 .0 5 ( * )  l e v e l .  I t  i s  p r o b a b l e  t h a t  t h e  s t a t i s t i c a l  
s i g n i f i c a n c e  o f  t h i s  c o e f f i c i e n t  was a  random o c c u r r e n c e  a s  i n  
t h r e e  o u t  o f  t h e  f o u r  e q u a t i o n s  t h i s  c o e f f i c i e n t  was s t a t i s t i c a l l y  
n o n - s i g n i f i c a n t .  In  s u b s e q u e n t  a n a l y s i s  t h e  X2 c o e f f i c i e n t  i n
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t h a  f i r s t  s t r u c t u r e  o f  t h e  1 9 7 0 /7 1  t e n a n t e d  farm  g roup  was assum ed 
n o n - s i g n i f i c a n t .  T h is  m a i n t a i n s  c o n s i s t e n c y  t h r o u g h o u t  t h e  e q u a t i o n s .  
The c o e f f i c i e n t s  o f  t h e  v a r i a b l e  i n  s t r u c t u r e  two were a l l  v e ry  
h i g h ly  s i g n i f i c a n t ,  b u t  t h o s e  f o r  t h e  X^ v a r i a b l e  were a l l  non­
s i g n i f i c a n t ,  In  t h e  f i n a l  s t r u c t u r e  t h e  c o e f f i c i e n t s  o f  t h e  X^ 
v a r i a b l e  were a l l  h i g h ly  s i g n i f i c a n t  and t h o s e  o f  t h e  X^ v a r i a b l e  
,in t h e  owner o c c u p ie d  farm  g roup  were s i g n i f i c a n t (* )*  The 
c o e f f i c i e n t s  o f  t h e  X^ v a r i a b l e  f o r  t h e  t e n a n t e d  fa rm s  were g r e a t e r  
th a n  t h e i r  s t a n d a r d  e r r o r s  b u t  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  
a t  t h e  P = 0 .05  l e v e l  o f  s i g n i f i c a n c e .  The c o e f f i c i e n t s  were however 
s i g n i f i c a n t  a t  t h e  P = 0 ,2  l e v e l .  In  t h e  i n t e r e s t  o f  l o g i c a l  
c o n s i s t e n c y  w i th  t h e  owner o c c u p i e r  t h i r d  s t r u c t u r e  e q u a t i o n s  i t  
i s  t h e r e f o r e  p ro p o s e d  t o  a c c e p t  t h e s e  c o e f f i c i e n t s  a s  b e in g  
s i g n i f i c a n t ,  a t  a  l a t e r  s t a g e  i n  t h e  a n a l y s i s ,  a l t h o u g h  i t  s h o u ld  
be b o rn e  i n  mind t h a t  t h e  i n f l u e n c e  o f  t h e s e  c o e f f i c i e n t s  w i l l  be 
weak.
The e x i s t e n c e  o f  n o n - s i g n i f i c a n t  c o e f f i c i e n t s  i n  t h e  e s t i m a t i n g  
e q u a t i o n s  i n d i c a t e d  t h a t  t h e  o r i g i n a l  h y p o t h e s i s e d  model r e q u i r e d  
t o  be m o d i f i e d .  The r e f o r m u l a t e d  m odel i s  shown s c h e m a t i c a l l y  
be low .
F ig u r e  4 , 3 . 3 . 1 . S ch em atic  Diaoram  o f  t h e  H y p o th e s i s e d  C a u sa l
R e l a t i o n s h i p i M o d i f i e d y
'Xg
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In  te rm s  o f  l o g i c ,  a c r e a g e  would be e x p e c te d  t o  e x e r t  a  c a u s a l  
e f f e c t  on t h e  amount o f  t o t a l  c a p i t a l  employed on a  f a rm .  E a r l i e r  
r e s u l t s  showed a  s i g n i f i c a n t  d i r e c t  r e l a t i o n s h i p  ( p . 84 ) be tw een  
a c r e a g e  and l i v e s t o c k  c a p i t a l .  The s t a t i s t i c a l  r e s u l t s  showed 
a c r e a g e  t o  have  a  n o n - s i g n i f i c a n t  c o e f f i c i e n t  i n  t h e  f i r s t  
s t r u c t u r e  o f  t h e  c a u s a l  c h a i n .  A l though  t h i s  i n d i c a t e d  no 
d i r e c t  c a u s a t i o n  b e tw een  a c r e a g e  and t o t a l  t e n a n t s  c a p i t a l ,  
i t  m ust n o t  be assumed t h a t  no c a u s a t i o n  e x i s t e d  e i n c e ,  a s
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e x p la i n e d  be low , t h e r e  i s  l i k e l y  to  be an i n d i r e c t  i n f l u e n c e  
th ro u g h  t h e  l e v e l  o f  l i v e s t o c k  c a p i t a l  em ployed .
W ith in  t h e  sy s tem  o f  c a u s a t i o n  o u t l i n e d  l i v e s t o c k  c a p i t a l  (X^) 
i s  now se en  t o  be t h e  m ajo r  d e te r m i n a n t  o f  t o t a l  t e n a n t s  
c a p i t a l  (X g).
In  t h e  s h o r t - r u n  s i t u a t i o n  t h e  f a rm e r  h a s  no means o f  a d j u s t i n g  
h i s  a c r e a g e ,  t h e r e f o r e  h i s  d e c i s i o n s  on th e  i n t e n s i t y  o f  l i v e ­
s to c k  c a p i t a l  t o  be u sed  on t h e  a v a i l a b l e  a c r e a g e  i s  th o  i m p o r ta n t  
d e te r m i n in g  f a c t o r  o f  t h e  q u a n t i t y  o f  t o t a l  t e n a n t s  c a p i t a l  
r e q u i r e d .  The a b s e n c e  o f  a c r e a g e  from t h e  sy s tem  o f  c a u s a t i o n  
i n d i c a t e d  t h a t  t h e  s m a l l e r  f a rm e r  c o m p e n sa te s  f o r  few e r  a c r e s  by 
i n t e n s i f y i n g  c a p i t a l  u s a g e .
The second  s t r u c t u r e  o f  t h e  model i n d i c a t e s  t h a t  t h e  q u a n t i t y  o f  
t o t a l  t e n a n t s  c a p i t a l  employed was t h e  m a jo r  d e te r m in a n t  o f  t h e  
l e v e l  o f  g r o s s  o u t p u t  p r o d u c e d .  In  t h i s  i n s t a n c e  t h e  s m a l l e r  
f a rm e r  c l e a r l y  c o m p e n sa te s  f o r  h i s  l a c k  o f  a c r e s  by i n t e n s i f y i n g  
t h e  u s e  o f  t e n a n t s  c a p i t a l  i . e .  he "buys"  e x t r a  a c r e s  i n  t h o  form 
o f  c a p i t a l .  Thus i t  i s  p o s s i b l e  t o  have  h ig h  l e v e l s  o f  g r o s s  
o u tp u t  p ro d u c e d  by em ploy ing  h ig h  l e v e l s  o f  t e n a n t s  c a p i t a l ,  
i r r e s p e c t i v e  o f  a c r e a g e ,  t h e  l e v e l  o f  g r o s s  o u t p u t  a c t u a l l y  
a c h ie v e d  d e p e n d in g  d i r e c t l y  on t h e  l e v e l  o f  t o t a l  t e n a n t s  
c a p i t a l  u se d  and i n d i r e c t l y  on t h e  l i v e s t o c k  c a p i t a l  o f  t h e  fa rm .
The f i n a l  s t r u c t u r e  o f  t h e  model showed t h e  main d e t e r m i n a n t  o f  
t h e  g r o s s  m arg in  o b t a i n e d  t o  be t h e  l e v e l  o f  g r o s s  o u tp u t  which 
was a c h i e v e d ,  b u t  farm  s i z e  e n t e r e d  t h e  sy s tem  o f  c a u s a t i o n .
The d i f f e r e n c e  be tw een  t h e  g r o s s  o u t p u t  and g r o s s  m arg in  o f  a  
farm i s  t h e  l e v e l  o f  v a r i a b l e  c o s t s  on t h e  f a rm .  I t  t h e r e f o r e  
a p p e a r s  from t h e  r e s u l t s  t h a t  a l t h o u g h  t h e  g r o s s  o u t p u t  o f  a  
s m a l l  farm  can  be a s  h ig h  a s  t h e  g r o s s  o u t p u t  o f  a  l a r g e r  fa rm , 
th ro u g h  t h e  more i n t e n s i v e  u s e  o f  t e n a n t s  c a p i t a l ,  t h e  l a r g e r  
f a rm e r  h a s  t h e  a b i l i t y  t o  s p re a d  t h e  v a r i a b l e  c o s t s  o f  p r o d u c t i o n  
o v e r  a  l a r g e r  a c r e a g e .  R e c o u rse  t o  t h e  b a s i c  d a t a  c o n f i rm e d  t h a t  
v a r i a b l e  c o s t s  p e r  a c r e  d e c r e a s e  w ith  i n c r e a s e d  farm  s i z e .  T h is  
e x p l a i n s  why a c r e a g e  o n ly  became a s i g n i f i c a n t  f a c t o r  a t  t h e  
g r o s s  m arg in  l e v e l .
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4 , 3 . 4 ,  E s t i m a t e s  o f  T e n a n t s  C a p i t a l ,  Gross  O u tp u t  and Gross  
M arg in .  Tenan ted" sTnd G wner Occupied  Farms 1969/7Ô' 
and 1970/ 71%
F i g u r e  4 . 3 . 4 , 1 ,  shows g r a p h i c a l l y ,  t h e  r e s u l t s  from 
t h e  c a u s a l  c h a i n  model ,  w i th  t h o  v a l u e  o f  a c r e a g e  (Xg) h o ld  con­
s t a n t  a t  i t s  mean v a l u e .  The g r a p h s  i n  t h e  f i g u r e  p r e s e n t  t h e  
e s t i m a t e d  v a l u e s  o f  t o t a l  t e n a n t s  c a p i t a l ,  g r o s s  o u t p u t  and g r o s s  
m arg in  i n  r e l a t i o n  t o  l i v e s t o c k  c a p i t a l ,  f o r  t e n a n t s  and owner  
o c c u p i e r s  i n  e ach  o f  t h e  two y e a r s  u n d e r  s t u d y .
A p o s i t i v e  r e l a t i o n s h i p  e x i s t e d  between  l i v e s t o c k  c a p i t a l  and 
t o t a l  t e n a n t s  c a p i t a l .  Tak ing  t h e  l i v e s t o c k  c a p i t a l  a t  i t s  mean 
v a l u e  t h e  r a t i o  o f  t o t a l  t e n a n t s  c a p i t a l  t o  l i v e s t o c k  c a p i t a l  was 
1 , 8  and 2 ,0  r e s p e c t i v e l y  f o r  t h e  t e n a n t s  and t h e  owner o c c u p i e r s .  
Between 0 , 8  and 1 . 0  u n i t s  o f  t e n a n t s  t y p e  c a p i t a l ,  o t h e r  t h a n  
l i v e s t o c k  c a p i t a l ,  were t h e r e f o r e  r e q u i r e d  p e r  u n i t  o f  i n v e s t m e n t  
i n  l i v e s t o c k  c a p i t a l .  Owner o c c u p i e r s  were more h i g h l y  c a p i t a l i s e d  
i n  t e r m s  o f  n o n - l i v e s t o c k  c a p i t a l  t h a n  were t e n a n t s .
In  a b s o l u t e  t e r m s  t h e  owner o c c u p ie d  and t e n a n t e d  fa rm s  p ro d u ce d  
s i m i l a r  q u a n t i t i e s  o f  g r o s s  o u t p u t  and a t  t h e  mean l e v e l  o f  
t e n a n t s  c a p i t a l  i n p u t ,  t h o  r a t e  o f  t u r n o v e r  o f  t e n a n t s  c a p i t a l  
(G ro ss  O u t p u t / T e n a n t s  C a p i t a l )  was 1 , 0 4  f o r  t h e  owner  o c c u p i e r s  
and 1 .0 8  f o r  t h e  t e n a n t s .  Due t o  t h e  l e s s e r  amounts  o f  t o t a l  
t e n a n t s  c a p i t a l ,  u sed  by t h e  t e n a n t e d  farm g r o u p ,  when g e n e r a t i n g  
t h e  h i g h e r  l e v e l s  o f  g r o s s  o u t p u t ,  t h e  e f f i c i e n c y  o f  c a p i t a l  
u t i l i s a t i o n  by t h e  t e n a n t e d  fa rm s  a p p e a r e d  g r e a t e r  t h a n  t h e  owner 
o c c u p i e d  farm g r o u p ,  a t  t h e  h i g h e r  c a p i t a l  u s a g e  l e v e l s  i . e .  f o r  
t h e  t e n a n t e d  group t h e  g r o s s  o u t p u t  and t e n a n t s  c a p i t a l  l i n e s  
d i v e r g e  w i th  i n c r e a s e s  i n  t e n a n t s  c a p i t a l ,  whe reas  t h e  g r o s s  
o u t p u t  and t e n a n t s  c a p i t a l  l i n e s  a r e  a p p r o x i m a t e l y  p a r a l l e l  f o r  
t h e  owner o c c u p i e r s  -  F i g u r e  4 . 3 , 4 . 1 ,  T h i s  d i v e r g e n c e  o f  g r o s s  
o u t p u t  f rom t o t a l  t e n a n t s  c a p i t a l  was n o t  however  s t a t i s t i c a l l y  
s i g n i f i c a n t .  (Append ix ,  T a b i c  3 ) ,
At t h e  t h e n  c u r r e n t  m i l k  p r i c e  and l e v e l s  o f  v a r i a b l e  c o s t  t h e  
a b s o l u t e  amount o f  g r o s s  m arg in  which a  d a i r y  f a r m e r  c o u l d  e x p e c t  
was a p p r o x i m a t e l y  h a l f  t h e  v a l u e  o f  t h e  g r o s s  o u t p u t  g e n e r a t e d  
(measured  a t  t h e  mean i n p u t  o f  l i v e s t o c k  c a p i t a l ) .  At l o w e r
F i g u r e  4 . 3 . 4 , 1 . ■ R e l a t i o n s h i p  Between L i v e s t o c k  C a p i t a l .  T o t a l  C a p i t a l ,
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l i v e s t o c k  c a p i t a l  i n p u t  l e v e l s  i . e .  be low a p p r o x i m a t e l y  £7000 o f  
i n p u t ,  owner  o c c u p i e r s  o b t a i n e d  b e t t e r  g r o s s  m a r g i n s  t h a n  t e n a n t s ,  
b u t  t h e  c o n v e r s e  a p p l i e d  a t  h i g h e r  l i v e s t o c k  c a p i t a l  i n p u t  l e v e l s  
a l t h o u g h  a g a i n  t h i s  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
The downward d i v e r g e n c e  o f  t h e  g r o s s  m arg in  l i n e  from t h e  t o t a l  
t e n a n t s  c a p i t a l  l i n e  ( F i g u r e  4 . 3 , 4 . 1 . )  a s  t h e  i n p u t  o f  t e n a n t s  
c a p i t a l  i n c r e a s e d  was s t a t i s t i c a l l y  s i g n i f i c a n t  end d e m o n s t r a t e d  t h e  
e f f e c t  o f  t h e  v a r i a b l e  c o s t s  a s s o c i a t e d  w i th  t h e  u s e  o f  i n c r e a s e d  
l e v e l s  o f  t e n a n t s  c a p i t a l .  The o u t p u t  p ro d u c e d  was o b t a i n e d  a t  
an i n c r e a s e  i n  v a r i a b l e  c o s t  p e r  u n i t  o f  t e n a n t s  C a p i t a l .  Th i s  
s i t u a t i o n  was c o n s i s t e n t  w i t h  a  d e c l i n e  i n  v a r i a b l e  c o s t s / a c r e  
a s  farm s i z e  ( a c r e a g e )  i n c r e a s e d ,  due t o  a  r e d u c t i o n  i n  t e n a n t s  
c a p i t a l  i n v e s t e d  p e r  a c r e  a s  farm s i z e  i n c r e a s e d ( e . g .  F i g u r e  4 . 2 . 3 . ) .
E x p r e s s i n g  t h e  g r o s s  m arg in  a c h i e v e d  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  
t e n a n t s  c a p i t a l  i n v e s t e d ,  on t h e  sam p le  f a r m s ,  t h e  r e t u r n  v a r i e d  
from 7 7 . 8  p e r  c e n t  t o  5 4 . 4  p e r  c e n t  f o r  t h e  owner  o c c u p i e d  group 
and from 6 8 , 5  p e r  c e n t  t o  61 .0  p e r  c e n t  f o r  t h e  t e n a n t e d  farm 
group  ( a v e r a g e s  f o r  two y e a r s )  a s  t h e  t o t a l  t e n a n t s  c a p i t a l  i n v e s t ­
ment  i n  a  farm i n c r e a s e d  from £7000 t o  £ 1 8 ,0 0 0 .  T h i s  v a r i a t i o n  i n  
r a t e  o f  r e t u r n  on t e n a n t s  c a p i t a l ,  be tw een  t h e  owner o c c u p i e r s  and 
t e n a n t s  showed t h a t  p o t e n t i a l  e x i s t e d  f o r  improved  p e r f o r m a n c e  i n  
b o t h  i n s t a n c e s .  The l o w e r  c a p i t a l  i n p u t  t e n a n t e d  f a r m s  a nd  t h e  
h i g h e r  c a p i t a l  i n p u t  owner  o c c u p i e d  f a r m s  b o t h  r e q u i r e d  t o  improve  
t h e i r  e f f i c i e n c y  o f  c a p i t a l  u s e .  (The d i v i s i o n  b e tw e en  u p p e r  and 
l o w e r  c a p i t a l  i n p u t  g r o u p s  o c c u r r e d  a t  an i n p u t  o f  a p p r o x i m a t e l y  
£7000 l i v e s t o c k  c a p i t a l ) .  The methods  o f  a c h i e v i n g  t h e  im prove ­
m en ts  p o s s i b l e  d i f f e r  f rom t h e  t e n a n t e d  group t o  t h e  owner  o c c u p ie d  
g r o u p .  The t e n a n t s  s h o u l d  e n d e a v o u r  t o  i n c r e a s e  t h e i r  t o t a l  g r o s s  
o u t p u t  t h r o u g h  i n c r e a s e d  i n v e s t m e n t  i n  l i v e s t o c k  and m ac h in e ry  
( s e e  a l s o  C h a p t e r  V, S e c t i o n  5 . 7 )  w hereas  t h e  owner o c c u p i e r s  
r e q u i r e  t o  r e d u c e  t h e i r  v a r i a b l e  c o s t s ,  t h u s  i n c r e a s i n g  t h e  g r o s s  
m arg in  a t t a i n e d .
The e s t i m a t e d  i n c r e a s e  i n  g r o s s  m arg in  p e r  £1000 i n c r e a s e  i n  
t e n a n t s  c a p i t a l  was £575 and £399 r e s p e c t i v e l y  f o r  t h e  t e n a n t e d  
and owner o c c u p i e d  farm g r o u p s  (mean v a l u e s  f o r  two y e a r s ) .
W i t h in  t h e  r a n g e  o f  t e n a n t s  c a p i t a l  i n v e s t m e n t  u n d e r  s t u d y ,  i t  
was c l e a r l y  p r o f i t a b l e  f o r  many f a r m e r s  t o  c o n s i d e r  a d d i t i o n a l
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t e n a n t s  c a p i t a l  i n v e s t m e n t .  The h i g h  r e t u r n  on t e n a n t s  c a p i t a l  
e m p h a s i se d  f u r t h e r  t h e  need  f o r  f a r m e r s  t o  c o n c e n t r a t e  on t h e  
opt imum u s e  o f  t e n a n t s  c a p i t a l  i n  o r d e r  t o  f u l l y  u t i l i s e  e x i s t i n g  
c a p a c i t y  i n  t e r m s  o f  l a n d  and b u i l d i n g s .  The l o w e r  r e t u r n ,  i n  
t e r m s  o f  g r o s s  m a r g i n ,  o b t a i n e d  by t h e  owner  o c c u p i e r s  may s u g g e s t  
t h a t  owner  o c c u p i e r s  a l r e a d y  o p e r a t e  c l o s e r  t o  t h e i r  opt imum t e n a n t s  
c a p i t a l  i n p u t .  T h i s  p o s s i b i l i t y  i s  examined  f u r t h e r  i n  S e c t i o n  5 , 6 .
Tho r e s u l t s  so f a r  have  d e m o n s t r a t e d  t h e  e f f e c t  on t e n a n t s  c a p i t a l ,  
g r o s s  o u t p u t  and g r o s s  m arg in  o f  c h a n g e s  i n  t h e  i n p u t  o f  l i v e s t o c k  
c a p i t a l ,  w i t h o u t  any i n f l u e n c e  from c h a n g e  i n  farm s i z e .  The 
f i n a l  s t r u c t u r e s  o f  t h e  c a u s a l  c h a i n  model  ( S e c t i o n  4 . 3 , 3 . )  
i n d i c a t e d  t h a t  v a r i a b l e  %2 ( a c r e a g e )  had an i n d o p e n d e n t  i n f l u e n c e  
on t h e  l e v e l  o f  g r o s s  m arg in  o b t a i n e d ,  a l t h o u g h  t h o  e f f e c t  was 
n o t  so s t r o n g ,  e s p e c i a l l y  i n  t h e  t e n a n t e d  farm g r o u p ,  a s  t h e  X4 
( g r o s s  o u t p u t )  v a r i a b l e .  T a b l e  4 , 3 . 3 . 5 ,  ( p . 1 1 0 ) ,  i l l u s t r a t e s  t h e  
v a r i a t i o n  i n  g r o s s  m arg in  a t t r i b u t a b l e  t o  farm s i z e  e f f e c t s ,  u s in g  
t h r e e  l e v e l s  o f  farm a c r e a g e .
C e r t a i n  v a l u e s  were o m i t t e d  from T a b l e  4 , 3 , 3 . 5 .  a s  i t  was c o n s i d e r e d  
t h e y  were o u t s i d e  t h e  e x p e r i e n c e  o f  t h o  d a t a  e . g .  i t  was u n l i k e l y  
t h a t  Q 275 a c r e  farm would u s e  o n l y  £3000 o f  l i v e s t o c k  c a p i t a l .
S in c e  t h e  v a l u e s  i n  T a b l e  4 . 3 , 3 , 5 ,  wore e s t i m a t e d  u s i n g  t h e  t h i r d  
s t r u c t u r e  e q u a t i o n  o f  t h e  c a u s a l  c h a i n ,  g r o s s  o u t p u t  was h e ld  
c o n s t a n t  a t  t h e  c o n c o m i t a n t  l i v e s t o c k  c a p i t a l  l e v e l s  shown i . o .  
g r o s s  o u t p u t  was h o ld  c o n s t a n t  a t  f i v e  l e v e l s  w h i l e  a c r e a g e  was 
p e r m i t t e d  t o  v a r y  a t  t h r e e  l e v e l s .  By r e a d i n g  a l o n g  any row o f  
t h e  t a b l e  t h e  i n c r e a s e  i n  g r o s s  m arg in  a t t r i b u t a b l e  t o  farm s i z e  
i s  i n d i c a t e d  e . g .  a t  t h e  £7000 l e v e l  o f  l i v e s t o c k  c a p i t a l  i n p u t ,  
t h o  i n c r e a s e  i n  g r o s s  m arg in  was £1311 p e r  one h u nd red  a c r e  i n c r e a s e  
(owner  o c c u p i e r s  1 9 6 9 / 7 0 ) ,  The e f f e c t  o f  a c r e a g e  on t h e  g r o s s  m arg in  
o b t a i n e d  t h e r e f o r e  i n c r e a s e d  b o th  a b s o l u t e l y  and r e l a t i v e l y ,  a t  any 
g i v e n  g r o s s  o u t p u t  l e v e l  o r  c a p i t a l  i n p u t  l e v e l ,  a s  a c r e a g e  i n c r e a s e d .  
S i n c e ,  f rom e q u a t i o n  t h r e e  o f  t h e  model ,  i t  i s  known t h a t  t h e  
g r o s s  m arg in  a t t r i b u t a b l e  t o  t h o  i n f l u e n c e  o f  g r o s s  o u t p u t  h a s  
boon a l l o c a t e d ,  t h e  i n c r e a s e  i n  g r o s s  m arg in  duo t o  a c r e a g e  must  
r e s u l t  f rom t h e  more e f f e c t i v e  s p r e a d i n g  o f  v a r i a b l e  c o s t s  a t
-110 -
h i g h e r  a c r e a g e  l e v e l s .  I t  s h o u l d  be remembered t h a t  t h e  s t a t i s t i c a l  
s i g n i f i c a n c e  o f  a c r e a g e  was g r e a t e r  f o r  t h e  owner  o c c u p i e r s  t h a n  t h e  
t e n a n t s .  T h i s  a p p e a r s  l o g i c a l  a s  t h e  a v e r a g e  s i z e  o f  an owner  
o c c u p ie d  farm i s  a p p r o x i m a t e l y  t e n  a c r e s  l a r g e r  t h a n  t h e  t e n a n t e d  
farm,  which would a l l o w  more e f f e c t i v e  c o s t  s p r e a d i n g .
T a b le  4 . 5 . 3 . 5 . T o t a l  G ross  Margin (£ )  A s s o c i a t e d  w i t h  L i v e s t o c k  
C a p i t a l  and A c r e a g e .  1969 /70  and 1 9 7 o / 7 1 «
1969/70
T e n a n te d  Farms Owner Occupied  Farms
L i v e s t o c k  
C a p i t a l  £
G ross  Margin £ Gross  Marg in  £
Acreage Acreage
75 175 275 75 175 275
3000 2848 3803
5000 4999 6125 5328 6638
7000 7150 8366 9582 7059 8370 9680
9000 9301 10517 11733 8584 9895 11205
11000 11452 12668 13884 10212 11523 12833
1970 /71
T e n a n te d  Farms - Owner Occupied  Farms
G r o s s  Margin £ G ross  Margin £
A creage Acreage
75 175 275 75 175 275
3000 3538 3401 *
5000 5239 6369 4719 6909
7000 6308 7438 8568 6036 8227 10417
9000 8642 9772 10902 7353 9544 11735
11000 10343 11473 12603 8670 10361 13051
The e f f e c t  o f  a c r e a g e  on t h e  g r o s s  m arg in  o b t a i n e d  d e c r e a s e d  w i th  
an i n c r e a s e  i n  l i v e s t o c k  c a p i t a l  i n p u t  e . g .  on a 75 a c r e  t e n a n t e d  
farm i n  1969 /70  t h o  a c r e a g e  component  o f  t h e  g r o s s  m arg in  was £911 .  
Reading  t h e  75 a c r e  column f o r  t e n a n t e d  f a rm s  i n  1 9 6 9 / 7 0 ,  v e r t i c a l l y
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i t  can be shown t h a t  £911 r e p r e s e n t e d  32 p e r  c e n t  o f  t h e  g r o s s  
m arg in  a t  a l i v e s t o c k  c a p i t a l  i n p u t  o f  £3000 w hereas  a t  a  l i v e s t o c k  
c a p i t a l  i n p u t  o f  £9000,  t h e  a c r e a g e  component  o f  t h e  g r o s s  m arg in  
had f a l l e n  t o  9 . 8  p e r  c e n t .  T h i s  p o i n t e d  d i r e c t l y  t o  t h e  s i t u a t i o n  
m e n t io n e d  e a r l i e r ;  t h a t  f a r m e r s  were a b l e  t o  s u b s t i t u t e  c a p i t a l  
f o r  a c r e a g e .  T h i s  s i t u a t i o n  c o n f r o n t s  most  f a r m e r s ,  a s  a t  any 
g i v e n  p e r i o d  t h e  a b i l i t y  t o  i n c r e a s e  a c r e a g e  i s  l i m i t e d  and t h e  
on ly  o p t i o n  a v a i l a b l e  i s  t o  i n c r e a s e  c a p i t a l  i n t e n s i t y .  To 
c o n t i n u e  w i t h  t h e  example  o f  t e n a n t s  i n  1 9 6 9 / 7 0 :  a s m a l l  75 a c r e
farm w i th  an i n v e s t m e n t  i n  l i v e s t o c k  c a p i t a l  o f  £9000 g e n e r a t e d  a 
s i m i l a r  g r o s s  m arg in  t o  a  l a r g e r  275 a c r e  farm w i t h  l e s s  i n t e n s i v e  
l i v e s t o c k  c a p i t a l  u s e  o f  £7000 ,  On t h i s  b a s i s  a p p r o x i m a t e l y  £100 
o f  l i v e s t o c k  c a p i t a l  would be r e q u i r e d  t o  s u b s t i t u t e  f o r  an a c r e  
o f  l a n d ,
Reading t h e  v a l u e s  f o r  t o t a l  g r o s s  m arg in  d i a g o n a l l y  downwards 
from l e f t  t o  r i g h t  ( T a b le  4 , 3 , 3 , 5 , )  t h e  combined e f f e c t  on t h e  
g r o s s  m arg in  o f  s i m u l t a n e o u s l y  i n c r e a s i n g  t h e  l i v e s t o c k  c a p i t a l  
i n p u t  and a c r e a g e  i s  shown t o  be an  i n c r e a s e  i n  a b s o l u t e  g r o s s  
m a r g i n ,  a s  i s  t o / b e  e x p e c t e d *
R e f e r e n c e  t o  T a b l e  4 , 3 , 3 , 6 , on t h e  f o l l o w i n g  page  shows t h e  
e f f e c t  o f  i n c r e a s e s  i n  l i v e s t o c k  c a p i t a l  and a c r e a g e  i n  t e r m s  o f  
g r o s s  m arg in  p e r  a c r e .
In  a l l  g r o u p s  o f  f a rm s  t h e  g r o s s  m arg in  p e r  a c r e  d e c l i n e d  w i th  
an i n c r e a s e  i n  farm s i z e ,  which was t h e  r e s u l t  o f  a  r e d u c t i o n  
i n  t h e  i n t e n s i t y  o f  l i v e s t o c k  c a p i t a l  (and i t s  a s s o c i a t e d  t e n a n t s  
c a p i t a l )  i n v e s t m e n t .  T h e r e f o r e ,  a l t h o u g h  t h e  g r o s s  m arg in  p e r  
a c r e  v a l u e s  i n d i c a t e d  t h e  s m a l l  f a r m e r  t o  be a  more e f f e c t i v e  
p r o d u c e r ,  t h i s  need  n o t  n e c e s s a r i l y  be t h e  s i t u a t i o n ,  a s  t h e  
c a p i t a l  u s e d  p e r  a c r e  on t h e  s m a l l  farm was g r e a t e r  t h a n  on 
t h e  l a r g e  f a r m .  T a b l e  4 , 3 , 3 , 6 , t h e r e f o r e  c o n f i r m s  on a  p e r  
a c r e  b a s i s  t h e  c o n c l u s i o n s  r e a c h e d  e a r l i e r  when com par ing  t h e  
g r o s s  m arg in  a c h i e v e d  from g i v e n  l e v e l s  o f  t o t a l  t e n a n t s  c a p i t a l  
i n p u t .
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Tablo 4 * 3 * 3 ,6 . G ro s s  Margin (£ )  p e r  a c r e  A s s o c i a t e d  w i t h  L i v e s t o c k  
C a p i t a l  and A c r e a g e , 1969/70  and 197q/ 7 1 ,
L i v e s t o c k  
C a p i t a l  £
1969/70
T e n a n te d  Farms Owner Occup ied  Farms
Gross  M a rg in /A c re  £ Gross  M a rg in /A c ro  £
Acreage Acreage
75 175 275 75 175 275
3000 3 7 .9 50 ,7
5000 66 ,6 3 5 .5 71 .0 3 7 .9
7000 9 5 , 3 4 7 , 8 3 4 .8 94 ,1 4 7 , 0 3 5 .2
9000 12 4 .0 60 ,0 4 2 , 6 11 4 ,4 5 6 .5 4 0 . 7
11000 1 5 2 .6 72 .3 5 0 . 4 13 6 .1 65 ,8 4 6 , 6
1970 /71
T e n a n te d  Farms Owner Occup ied  Farms
Gross  M a rg in /A c re  £ Gross  M a rg i n /A c re  £
Acreage Acreage
75 175 275 75 175 275
3000 4 7 .1 4 5 . 3
5000 6 9 ,8 . 3 6 .3 62 .9 3 9 . 4
7000 8 4 ,1 4 2 , 5 3 1 .1 80,46 4 7 , 0 3 7 ,8
9000 1 1 5 .2 55 ,8 39 .6 98 .0 5 4 .5 4 2 . 6
11000 1 3 7 .9 6 5 ,5 4 5 . 8 115 .6 62 .0 4 7 . 4
4 . 4 ,  D i s c u s s i o n / C o n c l u s i o n s
Depending on t h e  t y p e  o f  a s s e t  and t h e  n a t u r e  o f  t e n u r e  
o f  t h e  farm g r o u p ,  t h e  r a t e  o f  i n c r e a s e  i n  a s s e t s  v a r i e d ,  a s  
farm s i z e  i n c r e a s e d  ( F i g u r e s  4 , 2 . 1 ,  and 4 , 2 , 2 , ) ,  Those  d i f f e r i n g  
r a t e s  o f  i n c r e a s e  i n d i c a t e d  t h e  e x i s t e n c e  o f  d i f f e r i n g  c a p i t a l  
r e s o u r c e  m ix e s ,  which were shown l a t e r  t o  a f f e c t  t h e  e f f i c i e n c y  
o f  c a p i t a l  u t i l i s a t i o n .
The e s t i m a t e d  a s s e t  s t r u c t u r e  f o r  t h e  sample  f a r m s  ( T a b le  4 . 2 , 2 . )  
d e m o n s t r a t e d  s i m i l a r i t i e s  and d i f f e r e n c e s  i n  t h e  i n v e s t m e n t  
p o l i c i e s  o f  t h e  owner  o c c u p i e r  and t e n a n t  d a i r y  f a r m e r .  In  b o t h
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g ro u p s  t h e  o r d e r  o f  i m p o r t a n c e  o f  t e n a n t s  t y p e  a s s o t s  (measu red  i n  
v a l u e  t e r m s )  was l i v e s t o c k ,  m a c h i n e r y ,  ' o t h e r  c a p i t a l '  and c r o p s .
The c r o p p i n g  e n t e r p r i s e  o f  t h e  d a i r y  farm was,  a s  e x p e c t e d ,  
s u b s i d u a r y  t o  t h e  l i v e s t o c k  e n t e r p r i s e  and was used  i n  a s u p p o r t i n g  
r o l e .  A d i f f e r e n c e  i n  c ro p  c a p i t a l i s a t i o n  p o l i c y  e x i s t e d  between  
t h e  owner  o c c u p i e d  and t e n a n t e d  farm g r o u p s .  The i n v e s t m e n t  i n  
c rop  c a p i t a l  i n c r e a s e d  a t  an i n c r e a s i n g  r a t e  w i t h  i n c r e a s e s  i n  
farm s i z e  on t h e  owner  o c c u p i e d  f a r m s ,  whereas  t h e  c o n v e r s e  was 
t r u e  on t h e  t e n a n t e d  farm i . e .  c ro p  c a p i t a l  i n c r e a s e d  a t  a  
d e c r e a s i n g  r a t e .  The d i f f e r e n c e  i n  c r o p p i n g  p o l i c y  was shown t o  
d i r e c t l y  a f f e c t  t h e  farm m ach inery  i n v e s t m e n t  l e v e l s  ( T a b le  4 , 2 . 3 . ) .
Owner o c c u p i e r  f a r m e r s  were more i n t e n s i v e  u s e r s  o f  a l l  t y p e s  o f  
c a p i t a l  r e s o u r c e s ,  a t  a l l  farm s i z e  l e v e l s ,  w i th  t h e  e x c e p t i o n  o f  
m ach inery  and c r o p s  c a p i t a l  on t h e  l a r g e  300 a c r e  farm s i z e .  The 
g e n e r a l  h i g h e r  l e v e l  o f  c a p i t a l i s a t i o n  by owner o c c u p i e r s  was an 
i n d i c a t i o n  o f  p o s s i b l e  u n d e r  u t i l i s a t i o n  i n  t h e  u s e  o f  r e s o u r c e s  
by t h e  t e n a n t s .  T h i s  a s p e c t  i s  d e v e lo p e d  when t h e  r e l a t i o n s h i p  
between g r o s s  m a r g i n ,  g r o s s  o u t p u t  and t e n a n t s  c a p i t a l  i n v e s t m e n t  
i s  d i s c u s s e d .
Owner o c c u p i e r  f a r m e r s  a l s o  had a  commitment  t o  f i n a n c e  t h e  c a p i t a l  
i n v e s t e d  i n  b u i l d i n g s  ( h e r i t a b l e  p r o p e r t y ) , .  The r e s u l t s  o f  t h i s  
s e c t i o n  i n d i c a t e d  t h a t  i n  a b s o l u t e  t e r m s ,  t h e  c a p i t a l  i n v e s t e d  i n  
b u i l d i n g s  was f o u r  t i m e s  t h a t  i n v e s t e d  i n  l i v e s t o c k .  The con­
s i d e r a b l e  c a p i t a l  sums i n v o l v e d  i n  o p e r a t i n g  an owner o c c u p ie d  
farm d i d  p r o v i d e  such  f a rm s  w i th  a  l a r g e  b o r ro w in g  b a s e  and g r e a t e r  
s e c u r i t y  f o r  bor rowed  c a p i t a l  t h a n  i n  t h e  c a s e  o f  t e n a n t  f a r m e r s .
I t  i s ,  however ,  shown i n  C h a p t e r  f i v e  t h a t  t h e  r e t u r n  on b o t h  
owned and bor rowed  c a p i t a l  i s  a d v e r s e l y  a f f e c t e d  by t h i s  l a r g e  
commitment t o  l a n d l o r d s  t y p e  a s s o t s .  The " b e s t  f i t "  e q u a t i o n  
a s s o c i a t i n g  t h e  c a p i t a l  i n v e s t e d  i n  h e r i t a b l e  p r o p e r t y  and farm 
s i z e  ( a c r e a g e )  was found t o  be l i n e a r ;  t h e r e  was t h e r e f o r e  no 
e v i d e n c e  o f  econom ies  i n  b u i l d i n g  i n v e s t m e n t  w i th  i n c r e a s i n g  
s c a l e .
Between 1969 /70  and 1 9 70 /71  a  g e n e r a l  i n c r e a s e  i n  i n v e s t m e n t  i n  
a l l  t h e  c a t e g o r i e s  o f  f a rm  a s s e t s  was a p p a r e n t  ( T a b le  4 . 2 , 2 . ) ,
In any p e r i o d  o f  i n c r e a s i n g  i n v e s t m e n t  t h e  p o s s i b l e  d i f f i c u l t y
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o f  f i n a n c i n g  t h e  n e c e s s a r y  c a p i t a l  e x p e n d i t u r e  m igh t  o c c u r .  The 
sample  fa rm s  were t h e r e f o r e  examined  i n  C h a p t e r  f i v e ,  f o r  e v i d e n c e  
o f  any r e d u c e d  a b i l i t y  t o  s e r v i c e  l o a n s  o r  m a i n t a i n  an a d e q u a t e  
r e t u r n  on c a p i t a l .
R e l a t i n g  t h e  t o t a l  a s s e t s  ( i n c l u d i n g  h e r i t a b l e  p r o p e r t y  i n  t h e  
c a s e  o f  owner o c c u p i e r s )  employed on t h e  sample f a rm s  t o  farm s i z e  
i n d i c a t e d  t h a t  t h e  i n c r e a s e  i n  t o t a l  a s s e t s  was l e s s  t h a n  p r o p o r t i o n a l  
t o  t h e  i n c r e a s e  i n  farm s i z e .  In t e r m s  o f  t o t a l  a s s e t s  p e r  a c r e  t h e  
t h r e e  hundred  a c r e ,  owner  o c c u p i e d  and t e n a n t e d  f a r m e r s  were i n v e s t ?  
i n g  a p p r o x i m a t e l y  £ 7 l / a c r e  and £ 7 / a c r e  l e s s  r e s p e c t i v e l y  t h a n  t h e  
s m a l l  50 a c r e  d a i r y  f a r m .  The l a r g e  d a i r y  f a r m e r  was t h e r e f o r e  a 
c o n s i d e r a b l y  l e s s  i n t e n s i v e  u s e r  o f  c a p i t a l  t h a n  t h e  s m a l l  f a r m e r .
The q u e s t i o n  pose d  was w he the r  t h e  more i n t e n s i v e  u s e  o f  c a p i t a l  
on t h e  s m a l l  farm was a s  e f f i c i e n t  a s  t h e  l o s s  i n t e n s i v e  u s e  on t h e  
l a r g e  farm? T h i s  can o n l y  be e s t a b l i s h e d  from f u r t h e r  e x a m i n a t i o n  
o f  t h e  r e l a t i o n s h i p  be tw een  c a p i t a l  i n p u t  and t h e  o u t p u t  p r o d u c e d .
A s s o c i a t e d  w i th  t h e  t o t a l  a s s e t s  o f  a  farm was t h e  l e v e l  o f  n e t  
wor th  o r  p r o p o r t i o n  o f  t h e  a s s e t s  a c t u a l l y  owned by t h e  f a r m e r .  The 
n e t  wor th  p e r c e n t a g e s  were h i g h  f o r  b o t h  t h e  owner  o c c u p ie d  and 
t e n a n t e d  f a r m s .  S i z e  o f  farm had l i t t l e  e f f e c t  on t h e  n e t  worth 
p e r c e n t a g e  o f  t h e  owner o c c u p ie d  f a r m s ;  t h e  p e r c e n t a g e  was s t a b l e  
a t  a p p r o x i m a t e l y  83 p e r  c e n t .  In t h e  t e n a n t e d  farm group t h e  n e t  
w or th  p e r c e n t a g e  f e l l  f rom a p p r o x i m a t e l y  84 p e r  c e n t  t o  77 p e r  c e n t  
a s  farm s i z e  i n c r e a s e d  from f i f t y  t o  t h r e e  hundred  a c r e s .  The 
b o r ro w in g  p o t e n t i a l  o f  b o t h  farm g r o u p s  was good e s p e c i a l l y  t h e  
owner o c c u p ie d  farm group  i n  t e r m s  o f  t h e  p r o p o r t i o n  o f  b u s i n e s s  
owned. The l o w e r  n e t  wor th  p e r c e n t a g e  o f  t h e  l a r g e r  t e n a n t  f a r m e r s ,  
t o g e t h e r  w i th  t h e  p o s s i b i l i t y  o f  more e f f i c i e n t  c a p i t a l  u t i l i s a t i o n  
by t h e  l a r g e r  t e n a n t  f a r m e r s  i n d i c a t e d  a  h y p o t h e s i s  which i s  t e s t e d  
i n  C h a p t e r  f i v e :  t h a t  t h e  l o w e r  n e t  worth  p e r c e n t a g e  i n d i c a t e d  a
w i l l i n g n e s s  t o  g r a s p  e x p a n s i o n  p o s s i b i l i t i e s ,  t h e r e b y  i n c r e a s i n g  
t h e  e f f i c i e n c y  o f  p r o d u c t i o n .
The r e s u l t s  o f  t h e  e x p l i c i t  c a u s a l  c h a i n  model  ( S e c t i o n  4 . 3 . 3 . )  
showed t h a t  i t  was p o s s i b l e  t o  e s t a b l i s h  a  f u n c t i o n a l  r e l a t i o n s h i p  
be tw een  c a p i t a l  s t o c k  i n p u t s  and farm g r o s s  o u t p u t  and g r o s s
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m a r g i n ,  t h u s  r e f u t i n g  t h e  c o n t e n t i o n  o f  J o n e s   ^ t h a t  c a p i t a l  
v a r i e s  i n d e p e n d e n t l y  o f  o u t p u t .
The above m en t io n e d  model  showed t h a t  farm a c r e a g e  on ly  e x e r t e d  a  
s i g n i f i c a n t  d i r e c t  i n f l u e n c e  a t  t h e  g r o s s  m arg in  l e v e l ;  even a t  
t h a t  l e v e l  t h e  m a jo r  d e t e r m i n a n t  o f  t h e  g r o s s  m arg in  was v a r i a t i o n  
i n  g r o s s  o u t p u t .  T h i s  r e s u l t  has  c o n s i d e r a b l e  s i g n i f i c a n c e  a s  i t  
i n d i c a t e d  t h a t  t h e  v a r y i n g  i n t e n s i t y  o f  c a p i t a l  u s e  was t h e  
p r i n c i p a l  i n f l u e n c e  on t h e  g r o s s  o u t p u t  a c h i e v e d ,  which i n  
s e q u e n c e  was t h e  p r i n c i p a l  d e t e r m i n a n t  o f  g r o s s  m a r g i n .  In 
p r a c t i c a l  t e r m s  i t  i n d i c a t e d  t h a t  t h e  s m a l l e r  f a r m e r  was a b l e  
t o  p r o d u c e  s i m i l a r  g r o s s  o u t p u t  t o  t h e  l a r g e r  l e s s  i n t e n s i v e  
f a r m e r ,  t h r o u g h  more i n t e n s i v e  c a p i t a l  u s e .  However , b e c a u s e  o f  
t h e  i n a b i l i t y  o f  t h e  s m a l l e r  f a r m e r  t o  s p r e a d  v a r i a b l e  c o s t s  a s  
e f f e c t i v e l y ,  he was a t  a  d i s a d v a n t a g e  i n  t e r m s  o f  g r o s s  m arg in  
p r o d u c e d ,
In s e c t i o n  4 . 2 . 1 .  i t  was d e m o n s t r a t e d  t h a t  a l i n e a r  r e l a t i o n s h i p  
e x i s t e d  be tw een  l i v e s t o c k  c a p i t a l  and a c r e a g e  f o r  t h e  owner  o c c u p ie d  
f a r m s .  The t e n a n t e d  farm g r o u p ,  however ,  e x h i b i t e d  a  l e s s  t h a n  
p r o p o r t i o n a l  r e s p o n s e  i n  l i v e s t o c k  c a p i t a l  u s e  a s  a c r e a g e  i n c r e a s e d ,  
A p o s s i b l e  e x p l a n a t i o n  was t h a t  t e n a n t s  were u s i n g  i n s u f f i c i e n t  
l i v e s t o c k  c a p i t a l  t o  o p t i m i s e  o u t p u t .  P r o o f  o f  t h i s  o b s e r v a t i o n  
d epends  on t h e  r e s u l t s  o f  t h e  model  ( S e c t i o n  4 . 3 , 3 . )  and t h e  Cobb- 
Douglas  f u n c t i o n  i n  t h e  f o l l o w i n g  c h a p t e r  ( S e c t i o n  5 , 6 ) ,
The f i r s t  s t r u c t u r e  o f  t h e  model  i n d i c a t e d  t h a t  a  p o s i t i v e  r e l a t i o n ­
s h i p  e x i s t e d  between t h e  l e v e l  o f  l i v e s t o c k  c a p i t a l  u s e d  i n  t h e  
d a i r y  farm sample  and t h e  t o t a l  amount  o f  t e n a n t s  c a p i t a l .  The 
a p p r o x i m a t e  r a t i o  o f  t o t a l  t e n a n t s  c a p i t a l  t o  l i v e s t o c k  c a p i t a l  
was 1 .8  and 2,0  (mean v a l u e s ) ,  f o r  t h e  t e n a n t e d  and owner  o c c u p ie d  
g r o u p s  r e s p e c t i v e l y .  Any f a r m e r  c o n t e m p l a t i n g  e x p a n s i o n  o f  h i s  
d a i r y  e n t e r p r i s e  must  t h e r e f o r e  be p r e p a r e d  t o  s u p p l y  a p p r o x i m a t e l y  
one pound o f  n o n - l i v e s t o c k  t e n a n t s  t y p e  c a p i t a l  p e r  pound l i v e s t o c k  
c a p i t a l  i n v e s t e d .
L i t e r a t u r e  r e v i e w  p .  32
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In  t h e  second  s t a g e  o f  t h e  model  t h e  mean g r o s s  o u t p u t  t o  t e n a n t s  
c a p i t a l  r a t i o s  f o r  t e n a n t e d  and owner o c c u p ie d  fa rm s  were 1 ,0 8  and 
1 , 0 4  r e s p e c t i v e l y ,  b u t  t h e  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  As h a s  a l r e a d y  been s t a t e d ,  t h e  owner o c c u p i e r  used  
more t o t a l  t e n a n t s  c a p i t a l  a t  any g iv e n  l e v e l  o f  l i v e s t o c k  c a p i t a l ,  
t h a n  t h e  t e n a n t  f a r m e r .  I t  was shown i n  F i g u r e  5 , 6 , 1 ,  t h a t  t h i s
r e s u l t e d  i n  t h e  owner o c c u p i e r  o p e r a t i n g  c l o s e r  t o  t h e  optimum
i n p u t  o f  c a p i t a l  t h a n  t h e  t e n a n t  f a r m e r .
The f i n a l  s t r u c t u r e  o f  t h e  model  e n a b l e d  t h e  q u a n t i f i c a t i o n  o f  
t h e  c a u s a l  r e l a t i o n s h i p  be tw een  g r o s s  m a r g in ,  g r o s s  o u t p u t  and 
farm s i z e .  As m en t io n e d  p r e v i o u s l y  farm s i z e  ( a c r e a g e )  was 
d e m o n s t r a t e d  t o  be a  l e s s  i m p o r t a n t  v a r i a b l e  t h a n  g r o s s  o u t p u t  
i n  d e t e r m i n i n g  t h e  farm g r o s s  m a r g i n ,  e s p e c i a l l y  i n  t h e  c a s e  o f  
t h e  t e n a n t e d  farm g r o u p .
The i n c r e a s e  i n  g r o s s  m arg in  a t t r i b u t a b l e  t o  an i n c r e a s e  i n  g r o s s
o u t p u t  i s  shown i n  Tab le  4 , 4 . 1 ,  be low.
T a b le  4 , 4 . 1 . Mean E x p e c te d  I n c r e a s e  i n  G ross  Margin (£ )  a t t r i b u t a b l e  
t o  a  £100 I n c r e a s e  i n  Gr o s s  Ou tpu t  ( A c re a ge Co n s t a n t ) 
1969 /70  a n d ' I 970/ 7I
T e n a n te d  Farms Owner Occupied  Farms
I n c r e a s e  i n  G,Marg in £ I n c r e a s e  i n  G .M a r t i n  £
1969/70 5 0 .9 4 3 , 3
1 970 /71 4 6 . 3 3 5 ,4
The e x p e c t e d  g r o s s  m arg in  i n c r e a s e  v a r i e d  between a b o u t  one t h i r d  
and one h a l f  o f  t h e  g r o s s  o u t p u t  p roduce d  by t h e  f a r m s .  The 
t e n a n t e d  fa rm s  had a  h i g h e r  r a t e  o f  g r o s s  m arg in  i n c r e a s e  t h a n  
owner  o c c u p i e d  fa rm s  which can  be a t t r i b u t e d  t o  b e t t e r  c o n t r o l  o f  
t h e  v a r i a b l e  c o s t s  a s s o c i a t e d  w i th  t h e  l o w e r  l e v e l  o f  t e n a n t s  
c a p i t a l  u s e d  by t h e  t e n a n t e d  farm group  t o  p r o d u c e  a  g i v e n  l e v e l  
o f  g r o s s  o u t p u t .
Comparison o f  t h e  r e s u l t s  f o r  t h e  two y e a r s ,  i n  t h e  above t a b l e ,  
showed a  r e d u c t i o n  i n  t h e  e x p e c t e d  i n c r e a s e  i n  g r o s s  m arg in
- 117-
a t t r i b u t a b l s  t o  a  £100 i n c r e a s e  i n  g r o s s  o u t p u t .  T h i s  i n d i c a t e d  
t h a t  t h e  f a r m e r ' s  p r o f i t  m arg in  was b e in g  " s q u e e z e d "  by f a i l u r e  t o  
c o n t a i n  t h e  i n c r e a s e d  c o s t  o f  f a c t o r  i n p u t s .
In t e r m s  o f  t h e  t o t a l  g r o s s  m arg in  p roduce d  ( F i g u r e  4 . 3 , 4 , 1 . )  t h e  
owner o c c u p i e d  farm g roup  a c h i e v e d  b e t t e r  g r o s s  m a r g i n s  t h a n  t h e  
t e n a n t e d  farm group a t  t h e  l o w e r  l e v e l s  o f  l i v e s t o c k  c a p i t a l  i n p u t ,  
b u t  t h e  c o n v e r s e  was a p p l i c a b l e  a t  h i g h e r  l e v e l s  o f  l i v e s t o c k  c a p i t a l  
i n p u t .  The t o t a l  g r o s s  m arg in  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t e n a n t s  
c a p i t a l  v a r i e d  from 7 7 ,8  p e r  c e n t  t o  5 4 . 4  p e r  c e n t  f o r  owner o c c u p i e r s  
and from 6 8 , 5  p e r  c e n t  t o  6 1 ,0  p e r  c e n t  f o r  t e n a n t s ,  a s  t h e  i n p u t  o f  
t o t a l  t e n a n t s  c a p i t a l  was i n c r e a s e d  from £7000 t o  £ 1 8 ,0 0 0 ,  w h i l e  
h o l d i n g  a c r e a g e  c o n s t a n t  a t  i t s  mean v a l u e .  A l though  t h i s  d i f f e r e n c e  
be tween  t h e  t e n a n t s  and owner o c c u p i e r s  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  t h e  r e s u l t s  i n d i c a t e d  t h a t  t h e  p e r f o r m a n c e  o f  b o t h  farm 
g r o u p s  c o u l d  p r o b a b l y  be im p ro v e d ,  a s  measured  i n  t e r m s  o f  g r o s s  
m arg in  p e r  u n i t  o f  t e n a n t s  c a p i t a l ,  i f  t h e  b e s t  p e r f o r m a n c e  o f  
e i t h e r  group c o u l d  be a t t a i n e d  by t h e  o t h e r  i n  each  c a s e .  (The 
e f f e c t  o f  t h e  l e v e l  o f  f i x e d  c o s t s  on t h e  u l t i m a t e  r e t u r n  on 
c a p i t a l  i s  d i s c u s s e d  i n  S e c t i o n  5 , 2 , 2 ,  C h a p t e r  V ; ) The r e q u i r e d  
ap p ro a c h  t o  i m p r o v in g  t h e  p e r f o r m a n c e  o f  t h e  two farm g ro u p s  d i f f e r e d ,  
t h e  d i cho tom y i n  e f f i c i e n c y  o c c u r r i n g  a t  an i n p u t  o f  l i v e s t o c k  
c a p i t a l  o f  a p p r o x i m a t e l y  £7000 .  The lo w e r  l i v e s t o c k  c a p i t a l  i n p u t  
t e n a n t s  would r e q u i r e  t o  i n c r e a s e  t h e  l e v e l  o f  g r o s s  o u t p u t  a c h i e v e d  
by a d d i t i o n a l  i n v e s t m e n t  i n  t e n a n t s  c a p i t a l ,  w he re as  t h e  h i g h e r  
l i v e s t o c k  c a p i t a l  i n p u t  owner o c c u p i e r s  would r e q u i r e  t o  c o n c e n t r a t e  
on t h e  r e d u c t i o n  o f  t h e i r  v a r i a b l e  c o s t s  t h r o u g h  a  more optimum u s e  
o f  n o n - l i v e s t o c k  t e n a n t s  t y p e  c a p i t a l .
At t h i s  j u n c t u r e  i t  i s  p o s s i b l e  t o  make i n i t i a l  comments on t h e  
e f f i c i e n c y  o f  l i v e s t o c k  c a p i t a l  u t i l i s a t i o n  o f  t h e  farm g r o u p s .
I t  was a p p a r e n t  f rom t h e  r e s u l t s  t h a t  t h e  l e v e l  o f  c a p i t a l  u t i l i s ­
a t i o n ,  i n  t e r m s  o f  g r o s s  m arg in  r e t u r n  on l i v e s t o c k  c a p i t a l ,  v a r i e d  
a t  d i f f e r e n t  l e v e l s  o f  l i v e s t o c k  c a p i t a l  i n p u t ,  i r r e s p e c t i v e  o f  
n a t u r e  o f  t e n u r e .  The amount o f  l i v e s t o c k  c a p i t a l  a l s o  v a r i e d  on 
d i f f e r e n t  farm s i z e s  ( v a r i a t i o n  i n  s t o c k i n g  d e n s i t y ) ,  ( T a b l e
4 . 2 , 2 . ) ,  I t  can  t h e r e f o r e  be c o n c lu d e d  t h a t  t h e  u t i l i s a t i o n  o f  
l i v e s t o c k  c a p i t a l  w i l l  v a ry  i r r e s p e c t i v e  o f  w h e th e r  farm s i z e  i s
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m ea su red  i n  t e r m s  o f  c a p i t a l  i n t e n s i t y  o r  a c r e a g e .  E s t i m a t i o n  o f  
t h e  optimum i n p u t  o f  l i v e s t o c k  c a p i t a l  t o  max imise  p r o f i t  i s  
c o n s i d e r e d  i n  C h a p t e r  V.
The d i r e c t  e f f e c t  o f  farm s i z e  on t h e  g r o s s  m arg in  p ro d u c e d  was 
d e m o n s t r a t e d  i n  t h e  t h i r d  e q u a t i o n  o f  t h e  c a u s a l  c h a i n  model .
S in c e  t h e  i n f l u e n c e  a r i s i n g  from g r o s s  o u t p u t  h a s  a l r e a d y  been 
a l l o c a t e d ,  any i n c r e a s e  i n  t o t a l  g r o s s  marg in  a t t r i b u t a b l e  to  
a c r e a g e  i s  t h e  r e s u l t  o f  more e f f e c t i v e  s p r e a d i n g  o f  t h e  v a r i a b l e  
c o s t s  o f  p r o d u c t i o n  on h i g h e r  a c r e a g e  f a r m s .  T h i s  r e s u l t e d  i n  
t h e  a b i l i t y  o f  a f a r m e r ,  w i t h i n  a  l i m i t e d  r a n g e ,  t o  s u b s t i t u t e  
l i v e s t o c k  c a p i t a l  f o r  a c r e a g e  and  a c h i e v e  s i m i l a r  l e v e l s  o f  
g r o s s  m arg in  e . g .  a p p r o x i m a t e l y  £200 l i v e s t o c k  c a p i t a l  and £100 
l i v e s t o c k  c a p i t a l  ca n  be s u b s t i t u t e d  f o r  one a c r e  on owner 
o c c u p i e d  and t e n a n t e d  f a rm s  r e s p e c t i v e l y  i n  1 9 6 9 / 7 0 .
The g r o s s  m arg in  p e r  a c r e  o f  t h e  sample f a rm s  d e c r e a s e d  a s  farm 
s i z e  i n c r e a s e d ,  duo t o  t h e  r e d u c e d  i n t e n s i t y  o f  c a p i t a l  i n p u t s  
a s  farm s i z e  i n c r e a s e d .  Hence,  a l t h o u g h  t h e  s m a l l  f a r m e r  a p p e a r e d  
t o  a c h i e v e  h i g h e r  p e r f o r m a n c e  i n  t e r m s  o f  g r o s s  m arg in  p e r  a c r e  
t h a n  t h e  l a r g e r  f a rm ,  t h e  s m a l l e r  farm may n o t  be more e f f e c t i v e  
i n  o v e r a l l  u t i l i s a t i o n  o f  t h e  c a p i t a l  employed.
In t h e  c o u r s e  o f  t h e  p r e s e n t  c h a p t e r  i t  has  become a p p a r e n t  t h a t  
d i f f e r e n c e s  e x i s t  be tween  t h e  farm g r oups  i n  t e r m s  o f  t h e  t y p e  
and amounts  o f  c a p i t a l  u s e d ,  which c a u s e  v a r i a t i o n  i n  p e r f o r m a n c e  
a t  t h e  g r o s s  o u t p u t  and g r o s s  m arg in  l e v e l s  o f  p r o f i t a b i l i t y  o f  
d a i r y  f a r m i n g .  S i n c e  t h e  c o n c e p t  o f  a  g r o s s  m arg in  do e s  n o t  
a l l o c a t e  any o f  t h e  f i x e d  c o s t s  a s s o c i a t e d  w i th  t h e  u s e  o f  c a p i t a l  
t h e r e  i s  a  need  t o  d e v e lo p  t h i s  a n a l y s i s  o f  c a p i t a l  i n v e s t m e n t  
t o  encompass  t h e  o v e r a l l  e f f i c i e n c y  o f  t e n a n t s  c a p i t a l  u t i l i s a t i o n  
and t o  d e t e r m i n e  t h e  optimum i n p u t  o f  t e n a n t s  c a p i t a l ;  t h i s  i s  




T a b le  1 , T e s t  o f  S i g n i f i c a n t  D i f f e r e n c e  be tween  t h e  r  o f  t h e  
E s t i m a t i n g  E q u a t i o n s  f o r  A sse t  Type R e g r e s s e d  on Farm 
S i z e
Year F arm 
Typo
Dependent
V a r i a b l e
2
r  of
L i n e a r
E s t ,
2r  o f
L o g - L in e a r  
E s t .
L e v e l  o f  S i g ­
n i f i c a n t  
D i f f e r e n c e  o f  
2
h i g h e r  r  ^ 
o v e r  low e r  r
S 0 ,5079 0 .5 776
*
X, 0 ,6894 0 ,7 487T e n a n te d 4
F arms S 0 ,5729 0 ,6882 **
X, 0 ,2 7 2 2 0 .3557 *
'I CD £ Q /'? n1 ZbV/ fÜ
X3 0 ,2880 0 .4 127
**
0 ,7 637 0 ,7432Owner 4
Occup ied 0 .2704 0 ,3974 -%-*
Farms
x : 0 ,2 157 0.1021
X32 0 .7096 0 .7054 N.S.
X3 0 ,5 717 0 ,7179
-X-#*
T e n a n te d X. 0 .6522 0 ,7183
Farms X5 0 .6156 0 ,7937 *•55-*
X, 0 .2 5 2 5 0 ,3296 N.S .
/) qnn / n 41 y / u /  r 1
X 0,3505 0 .4369 **
Owner JX, 0 ,7515 0 ,7 360 N.S,Occup ied 4
Farms X5 0.2601 0 .4 0 4 4
Xfi 0 .2136 0,03616 ( N . 5 . )
* S i g n i f i c a n t  a t  P = 
** " ” p =
*•}£•* !i t| p  „
N.S .  Not s i g n i f i c a n t
0 , 0 5  l e v e l  
0 , 0 1  "
0 .001  "
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Tafale 2 , S t r u c t u r a l  E q u a t i o n s  o f  t h e  C a u s a l  Chain Model
C a u s a l  Chain  I T e n a n t s  1969 /70
= - 5 3 8 . 8 0  + 6.9001 X^ + 1 .7493  X^  = 0 .933
( 6 . 2 2 9 3 )  ( 0 . 1 5 8 2 )
N .S .  ***
2X^ - 2 3 6 . 0 9  - 7 . 0 2 4 6  X^ + 1 .2070  X R = 0 .857
( 1 1 .6 6 0 0 )  ( 0 . 1 5 6 1 )
N.S .  ***
2X, = - 9 4 6 . 7 9  + 12 .1594  X„ + 0 .5 0 9 4  X, R = 0 .8375 Z 4
( 7 .4 8 5 0 )  (0 .0 8 8 9 )
N.S .
C a u s a l  Cha in  I I  T e n a n t s  1970/71
X^ = - 7 5 9 . 4 6  + 14 .0521 + 1 .5850  X^  R^ = 0 ,9 3 3
( 6 ,1 5 2 0 )  ( 0 . 1 4 4 4 )
/X  2
X = 9 0 ,5 0  - 4 . 4 2 9 0  X + 1 .1 5 8 3  X R = 0 .8 7 0
( 1 1 .5 3 4 9 )  ( 0 . 1 4 5 7 )
N.S .
^3  2
Xg = - 4 0 0 , 0 5  + 11 .3 2 7 5  X^ + 0 ,4 6 3 4  X^ R p 0 .799
( 8 .2 6 2 8 )  ( 0 ,0 9 3 9 )
N.S .  ***
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C a u s a l  Chain  I I I  Owner O c c u p i e r s  1969/70
=: 849 ,90 + 2.8481 Xg + 1.8581 X^  
(0 .2 2 6 6 )
R" = 0 .8 3 8
( 7 .9 7 2 4 )
N.S .
X^ = 281 .14 - 0 . 6 8 1 3  Xg
(7 .8 7 3 4 )
N;S.
A
+ 1 .0113  X 
( 0 .1 2 5 2 )
0.831
X^ = - 3 8 4 . 4 95 + 13 .1046  X^ 
( 6 .0 3 1 9 )
-St
/■'.
+ 0 .4 3 3 2  X, 4
( 0 .0 9 5 7 )
■5f-X4f
= 0.761
C a u s a l  Cha in IV Owner O c c u p ie r s1 1970/71
X = 1042 .39 - 1 . 4 9 3 4  %2 + 1 .8 9 0 4  X, 1
( 0 . 2 4 8 4 )
R^ = 0 .8 2 4
( 9 .1 0 3 4 )
N.S ,
X, = - 6 2 6 . 4 5 + 6 .4 9 8 0  Xg
( 1 0 .5 8 8 8 )
N.S .
+ 1 .0279  X^ 
( 0 .1 6 2 9 )
RZ = 0 .810
X^ -  - 6 8 0 . 8 9  5 + 21 .9067  Xg 
( 8 .9 3 0 0 )
+ 0 .3541  X 
( 0 .1 2 2 8 )
R2 = 0 .7 4 5
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CHAPTER V
THE EFFICIENCY OF CAPITAL DEPLOYMENT
5,1 I n t r o d u c t i o n
E f f i c i e n t  c a p i t a l  dep lo ym en t  i s  an i m p o r t a n t  c r i t e r i o n  
p f  a s u c c e s s f u l  farm b u s i n e s s .  I f  t h e  a v a i l a b l e  farm c a p i t a l  
i s  a l l o c a t e d  i n  an i n e f f i c i e n t  m anne r ,  t h e  f a r m e r  i s  s a c r i f i c i n g  
p o t e n t i a l  p r o f i t s .  I t  h a s  a l r e a d y  been  shown i n  t h e  p r e v i o u s  
c h a p t e r  t h a t  d i f f e r e n c e s  be tw een  f a r m s  do e x i s t  i n  t h e  u t i l i ­
s a t i o n  o f  t e n a n t s  c a p i t a l ,  m easu red  a t  t h e  l e v e l  o f  g r o s s  o u t p u t  
and g r o s s  m a r g i n .
In t h e  p r e s e n t  c h a p t e r  t h e  a n a l y s i s  o f  t h e  e f f i c i e n c y  o f  c a p i t a l  
u t i l i s a t i o n  be tw een  f a r m s  was e x t e n d e d  i n  o r d e r  t o  exam ine  w he the r  
t h e s e  d i f f e r e n c e s  i n  e f f i c i e n c y  c o n t i n u e  t o  e x i s t  when t h e  f i x e d  
c o s t s  o f  u s i n g  c a p i t a l  a r e  t a k e n  i n t o  a c c o u n t .
Compari son  o f  t h e  r a t e  o f  r e t u r n  on c a p i t a l  on fa rm s  i n  v a r i o u s  
s i z e  and t e n u r e  g r o u p s  g i v e s  no i n d i c a t i o n  o f  t h e  e f f i c i e n c y  o f  
t e n a n t s  c a p i t a l  u s e  w i t h i n  f a r m in g  r e l a t i v e  t o  t h e  c o s t  o f  
b o r ro w in g  c a p i t a l  o r  t h e  r e t u r n  on c a p i t a l  a v a i l a b l e  o u t s i d e  
f a r m i n g .  The r e t u r n  on d a i r y  f a r m i n g  c a p i t a l  was t h e r e f o r e  
compared w i th  t h e  c o s t  o f  b o r ro w in g  c a p i t a l  i n  t h e  p e r i o d  u n d e r  
s t u d y ,  t h u s  e n a b l i n g  an a s s e s s m e n t  o f  t h e  s i z e  o f  d a i r y  farm 
which o p e r a t e s  a t  t h e  m arg in  o f  p r o f i t a b i l i t y  w i t h  r e g a r d  t o  
r e t u r n  on c a p i t a l .
V a r i a t i o n s  i n  t h e  e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n  i n d i c a t e d  
t h a t  many f a r m e r s  wore n o t  o p e r a t i n g  w i th  t h e  opt imum i n p u t  o f  
t e n a n t s  c a p i t a l .  The opt imum t e n a n t s  c a p i t a l  i n p u t  was t h e r e ­
f o r e  e s t i m a t e d  f o r  t h e  a v e r a g e  d a i r y  f a rm  i n  West S c o t l a n d , ' 
u s i n g  a Cobb-Douglas  f u n c t i o n .  I t  was t h e n  p o s s i b l e  t o  d e t e r m i n e  
t h e  e x t e n t  t o  which a d d i t i o n a l  c a p i t a l  i n v e s t m e n t  was r e q u i r e d  
in  o r d e r  t o  o p t i m i s e  t h e  t e n a n t s  c a p i t a l  i n p u t  o f  t h e  a v e r a g e  
d a i r y  f a rm  i n  West S c o t l a n d .
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(1')5 . 1 , 1 ,  D e f i n i t i o n  o f  Terms
T e n a n t s  C a p i t a l s  T o t a l  a s s e t s  l e s s  t h e  v a l u e  
o f  h e r i t a b l e  p r o p e r t y  (See  p . 81 f o r  a s s e t  d e f i n i t i o n s ) .
L a n d l o r d s  C a p i t a l :  The v a l u e  o f  h e r i t a b l e  p r o p e r t y  ( b u i l d i n g s
e t c . ) .
Oujnor O c c u p i o r s  C a p i t a l :  T e n a n t s  a s s e t s  p l u s  h e r i t a b l e  p r o p e r t y
v a l u e  i . e .  T o t a l  a s s o t s  o f  t h e  owner o c c u p ie d  f a r m .
R e tu rn  on T e n a n t s  C a p i t a l :  Management and I n v e s t m e n t  Income
( M . I . I . )  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t e n a n t s  c a p i t a l .
R e tu rn  on Owner O c c u p i e r s  C a p i t a l :  Management and I n v e s t m e n t
Income e x c l u d i n g  any d e d u c t i o n  f o r  im pu ted  r e n t ,  e x p r e s s e d  as  
a p e r c e n t a g e  o f  owner o c c u p i e r s  c a p i t a l  ( t o t a l  a s s e t s ) .
P u t a t i v e  R e t u rn  on L a n d l o r d s  C a p i t a l :  The im pu ted  r e n t  (owner -
o c c u p ie d  f a r m s )  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  l a n d l o r d s  c a p i t a l .
M a rg in a l  P r o d u c t i v i t y  o f  C a p i t a l :  E s t i m a t e d  from t h e  p a r t i a l
d e r i v a t i v e  o f  g r o s s  o u t p u t  w i th  r e s p e c t  t o  t e n a n t s  c a p i t a l  i n p u t ,  
w i th  a l l  o t h e r  v a r i a b l e s  h e l d  c o n s t a n t  a t  t h e i r  g e o m e t r i c  mean 
v a l u e s .  (Cobb-Douglas  F u n c t i o n ) ,
R a te  o f  T u r n o v e r  o f  T e n a n t s  C a p i t a l :  The r a t i o  o f  t h e  t o t a l
farm g r o s s  o u t p u t ,  t o  t o t a l  t e n a n t s  c a p i t a l .
R a te  o f  T u r n o v e r  o f  T o t a l  C a p i t a l :  The r a t i o  o f  t h e  t o t a l  fa rm
g r o s s  o u t p u t ,  t o  t h e  t o t a l  c a p i t a l  (owner o c c u p i e d  f a r m s ) .
E q u i ty  P o r c e n t a g o :  Tha n o t  w or th  o f  t h e  farm b u s i n e s s  ex­
p r e s s e d  a s  a p e r c e n t a g e  o f  t h e  t o t a l  a s s e t s .
(1 )Terms a l r e a d y  i n t r o d u c e d  i n  C h a p te r  IV a r e  no t  r e d e f i n e d  
i n  t h e  c u r r e n t  c h a p t e r .
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Net Farm Income ( N . F , I , ) :  The t r a d i n g  r e v e n u s  minus t h e  t o t a l
o f  1 ) t r a d i n g  e x p e n d i t u r e ,  e x c l u d i n g  i n t e r e s t  c h a r g e s  and 
11) d e p r e c i a t i o n ,  i n c l u d i n g  t h e  f i x e d  c a p i t a l  c h a r g e ,  t h e  r e s u l t  
i s  t h e n  a d j u s t e d  f o r  v a l u a t i o n  c h a r g e s .
Management and I n v e s t m e n t  Income ( M . I . I . ) :  R e p r e s e n t s  t h e  n e t
farm income r e d u c e d  by an e s t i m a t e d  c h a r g e  f o r  t h e  manual  work 
o f  t h e  f a r m e r  and h i s  w i f e ,
5 . 2 .  R e t u r n  on C a p i t a l
W ide sp rea d  u s e  o f  t h e  c o n c e p t  o f  r e t u r n  on c a p i t a l  i n
( 2 )
a g r i c u l t u r e  i s  r e l a t i v e l y  r e c e n t .  Ashby , a s  r e c e n t l y  a s  1961 
c r i t i c i s e d  t h e  l a c k  o f  u s e  o f  t h i s  m easure  o f  c a p i t a l  e f f i c i e n c y .  
The a v o i d a n c e  o f  t h e  u s e  o f  t h i s ,  m easu re  o f  c a p i t a l  e f f i c i e n c y  
a r o s e  l a r g e l y  from a l a c k  o f  s u i t a b l e  d a t a  f o r  t h e  c a l c u l a t i o n ,  
and from p r ob le m s  o f  m easu rem en t ,  which a r e  sum m ar i sed  below:  
I n f o r m a t i o n  on e x p e c t e d  r a t e s  o f  r e t u r n  on c a p i t a l  i s  s t i l l  
r e l a t i v e l y  l i m i t e d ,  a l t h o u g h  t h e  r e c e n t  r e p o r t  by W il soh^^^  
does go some way t o  r e c t i f y i n g  t h i s  s i t u a t i o n  bu t  t h e  r e s u l t s  
o f  t h e  above  (W i l son )  s t u d y  may be b i a s e d  due t o  t h e  s m a l l  sample  
o f  numbers  i n v o l v e d  ( 20owner  o c c u p ie d  and f o u r  t e n a n t e d  fa rm s  
t o  r e p r e s e n t  S c o t t i s h  d a i r y  f a r m i n g ) .
S u i t a b l e  d a t a  i s  a v a i l a b l e  f o r  t h e  d a i r y  farm s a m p le  i n  West 
S c o t l a n d .  I t  i s  t h e r e f o r e  p r o p o s e d  t o  e s t i m a t e  t h e  r e t u r n  on 
s e v e r a l  d e f i n e d  c a t e g o r i e s  o f  c a p i t a l ,  i n  o r d e r  t o  a s s e s s  t h e  
e f f i c i e n c y  o f  u s e  o f  t h e s e  c a t e g o r i e s  o f  c a p i t a l ,
5 . 2 . 1 .  The Prob lem s  I n v o lv e d  i n  t h e  Measurement  o f  t h e  
R a te  o f  R e t u r n  on C a p i t a l
D i f f i c u l t i e s  i n  d e t e r m i n i n g  t h e  r a t e  o f  r e t u r n  on 
c a p i t a l  a r i s e  b e c a u s e  t h e r e  may e x i s t  n o n - f i n a n c i a l  ( im m e a s u ra b l e )  
r e t u r n s  t o  c a p i t a l ,  i n  a d d i t i o n  t o  t h e  d i f f i c u l t i e s  o f  m e a s u r in g  
r e t u r n  i n  f i n a n c i a l  t e r m s .
( 2 ) Ashby.  L i t e r a t u r e  r e v i e w  p . 26 .
 ^ ^W i l son .  L i t e r a t u r e  r e v i e w  p . 21 and p . 25,
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N o n - F i n a n c i a l  R e t u r n s
C a p i t a l  i n  i n d u s t r y  i s  n o r m a l ly  i n v e s t e d  such  t h a t  i t  r e c e i v e s  
t h e  optimum p o s s i b l e  f i n a n c i a l  r e w a r d .  In a g r i c u l t u r e  where 
t h e r e  i s  an e x t r e m e l y  c l o s e  a s s o c i a t i o n  be tw een  t h e  f a rm  as  a 
b u s i n e s s  and t h e  f a r m e r  a s  an i n d i v i d u a l ,  c a p i t a l  may w e l l  be 
i n v e s t e d  f o r  n o n - f i n a n c i a l  r e a s o n s .  The f a r m e r  may d e c i d e  t h a t  
he p r e f e r s  more l e i s u r e ,  r a t h e r  t h a n  a d d i t i o n a l  incom e,  and t h e re *  
f o r e  he may i n v e s t  i n  l a b o u r  s a v i n g  c a p i t a l  which c o u l d  w e l l  show 
l i t t l e  a d d i t i o n a l  r e t u r n  i n  f i n a n c i a l  t e r m s .  I t  would bo d i f f i ­
c u l t  t o  a r g u e  t h a t  a f a r m e r  a d o p t i n g  t h e  above  a t t i t u d e  was bo ing  
i r r a t i o n a l .  One must  t h e r e f o r e  be c a u t i o u s  when i n t e r p r e t i n g  
r e t u r n  on c a p i t a l ,  a s  a p e r f o r m a n c e  m e a s u r e ,  a s  a low f i n a n c i a l  
r e t u r n  on f a r m i n g  c a p i t a l  neod n o t  n e c e s s a r i l y  i n d i c a t e  non-  
optimum c a p i t a l  u t i l i s a t i o n  o r  a d i s s a t i s f i e d  f a r m e r .
F i n a n c i a l  R e t u r n s
The f i n a n c i a l  r e w a rd  f o r  t h e  u s e  o f  c a p i t a l  i s  n o r m a l l y  
m easu red  i n  t e r m s  o f  a  p e r c e n t a g e  r a t e  o f  r e t u r n ,  which i s  t h e  
r a t i o  o f  t h e  o u t p u t  o b t a i n e d ,  l e s s  t h e  c o s t s  a s s o c i a t e d  w i th  t h e  
c a p i t a l  u s e d ,  e x p r e s s e d  a s  a  p e r c e n t a g e  of  t h e  c a p i t a l  u s e d .  
Prob lems may a r i s e  i n  d e t e r m i n i n g  t h e  v a l u e s  t o  u s e  f o r  bo th  t h e  
n u m e r a to r  and d e n o m i n a to r  a )  How t o  m easu re  r e t u r n  and b) How 
t o  m ea su re  t h e  c a p i t a l  u t i l i s e d .
a)  M e asu r ing  R e tu rn
R e tu rn  can bo m easu red  i n  t e r m s  o f  t h o  Gross  Ou tpu t  o b t a i n e d  
from t h e  u s e  o f  c a p i t a l  and i n  f a c t  i t  i s  f r e q u e n t l y  
m easu red  i n  t h i s  way when M a rg in a l  C a p i t a l / O u t p u t  R a t i o s  
a r e  b e i n g  d e r i v e d .  A p o s s i b l e  d i s a d v a n t a g e  o f  m e a s u r in g  
r e t u r n  by t h i s  method i s  t h a t  t h e  c o s t s  a s s o c i a t e d  w i t h  
t h e  u s e  o f  c a p i t a l  may n o t  bo t a k e n  i n t o  a c c o u n t .  E a r l y  
a t t e m p t s  a t  m e a s u r in g  r e t u r n  on c a p i t a l  u sed  N . F . I .  a s  t h e  
n u m e r a t o r .  T h i s  p r o v e d  u n s a t i s f a c t o r y  a s  t h e  m easu re  
n e g l e c t e d  t h e  v a l u e  o f  t h e  f a r m e r s  manual  and m a n a g e r i a l  
e f f o r t .  A more a c c u r a t e  m easu re  o f  r e t u r n  i s  t o  m ea su re  
o u t p u t  n e t  o f  t h e  a s s o c i a t e d  c o s t s  o f  u s i n g  c a p i t a l  i . e .  
t o  m ea su re  r e t u r n  i n  t e r m s  o f  Management and I n v e s t m e n t  
Income.  T h i s  i s  t h o  most common m easure  o f  t h e  e f f i c i e n c y  
o f  c a p i t a l  u s e  i n  a g r i c u l t u r e  and i s  u sed  i n  l a t e r  s e c t i o n s
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□f t h i s  r e p o r t .  Management and I n v e s t m e n t  Income a s  a  
p e r c e n t a g e  o f  t h e  a v e r a g e  c a p i t a l  i n v e s t e d  i n  a f a rm  i s  no t  
however  an a p p r o p r i a t e  m easu re  o f  t h e  r e t u r n  on c a p i t a l  i n  
a l l  c a s e s .  I f ,  f o r  example,  a f a r m e r  i s  c o n s i d e r i n g  a 
m a r g i n a l  a d d i t i o n  t o  h i s  c a p i t a l  s t o c k  e . g .  a cow, t h e n  a 
more a p p r o p r i a t e  m ea su re  i s  t h e  r e t u r n  on t h e  m a r g i n a l  
c a p i t a l  i n v e s t m e n t .  T h i s  can  bo m easu red  by e x p r e s s i n g  t h e  
a d d i t i o n a l  M . I . I .  o r  Gross  Margin o b t a i n e d  a s  a p e r c e n t a g e  
o f  t h e  m a r g i n a l  c a p i t a l  i n v e s t m e n t .  (N o te ;  a t  t h e  marg in  
a d d i t i o n a l  M . I . I ,  e q u a l s  g r o s s  m a r g i n . )  An a l t e r n a t i v e  • 
a p p r o a c h  t o  t h e  q u e s t i o n  o f  m e a s u r in g  m a r g i n a l  c a p i t a l  o u t ­
p u t  i s  t o  u s e  a p r o d u c t i o n  f u n c t i o n  t e c h n i q u e  whereby t h e  
g r o s s  o u t p u t  o b t a i n e d  i s  f u n c t i o n a l l y  r e l a t e d  t o  an im pu ted  
f lo w  o f  c a p i t a l  and o t h e r  r e s o u r c e  s e r v i c e s .  T h i s  method was 
a d o p t e d  i n  S e c t i o n  5 . 6 .
b)  M oasur inq  C a p i t a l  Usage
The p ro b le m s  o f  m e a s u r in g  t h e  amount  o f  c a p i t a l  u s e d  on a 
f a rm ,  a r i s e  b e c a u s e  t h o  u se  o f  a c a p i t a l  i t e m  e x t e n d s  o v e r  
a p e r i o d  o f  t i m e .  Time a f f e c t s  t h e  measurement  o f  c a p i t a l  
i n  f o u r  ways.
F i r s t l y ,  t h e  v a l u e  o f  c a p i t a l  v a r i e s  o v e r  t i m e  due t o  
exogenous  f a c t o r s  e . g .  p r i c e  c h a n g e s .  T h i s  was n p t  a  
p a r t i c u l a r  p rob le m  i n  t h o  p r e s e n t  s t u d y  a s  t h e  r e s u l t s  r e f e r  
t o  two c o n s e c u t i v e  y e a r s  i n  which p r i c e s  were r e l a t i v e l y  
s t a b l e .
S e c o n d l y ,  t h e  r e t u r n  on c a p i t a l  i s  n o r m a l ly  c a l c u l a t e d  on ap 
a n n u a l  b a s i s .  T h i s  means t h a t  t h e  v a l u e  o f  c a p i t a l  a t  t h e  
s t a r t  o f  t h e  y e a r  w i l l  most  p r o b a b l y  d i f f e r  f rom t h e  v a l u e  
a t  t h e  end o f  t h e  y e a r ,  a l s o ,  t h e  amount o f  c a p i t a l  i n  uso  
w i t h i n  t h e  y e a r  can  v a ry  c o n s i d e r a b l y ,  i . e .  t h e r e  a r e  pe a ks  
and t r o u g h s  i n  t h e  work ing  c a p i t a l  r e q u i r e m e n t s  o f  a b u s i n e s s .  
The q u e s t i o n  i s  t h e r e f o r e  which c a p i t a l  v a l u e  t o  u s e  i n  a 
r a t e ,  o f  r e t u r n  d e t e r m i n a t i o n .  T h e re  i s  no d i r e c t  a n sw er ;  
f o r  f a rm  management  c o m p a r i t i v e  a n a l y s i s  p u r p o s e s  t h e  a v e r a g e  
o f  t h e  o p e n in g  and c l o s i n g  c a p i t a l  v a l u e s  w i l l  s u f f i c e ;  t h i s
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mathod was a d o p t e d  i n  S e c t i o n  5 . 2 , 2 ,  ( R e tu r n  on t e n a n t s  
c a p i t a l  e s t i m a t e s ) .  Whoro i n d i v i d u a l  p r o j e c t s  a r e  b e i n g  
compared ;  t h e  r e t u r n  a c h i e v e d  would need  t o  be r e l a t e d  t o  
t h e  a d d i t i o n a l  c a p i t a l  employed and where p r o j e c t s  a r e  com­
p e t i n g  f o r  c a p i t a l  i n  t h e  f u t u r e ,  t h e  e x p e c t e d  r e t u r n  on 
t h e  p r o j e c t  would r e q u i r e  t o  bo d i s c o u n t e d  i n  some manner 
t o  c o m p e n s a te  f o r  t h e  o f f s e t s  o f  t i m e  and v a r y i n g  
p r o d u c t i v i t y .  The two l a t t e r  s i t u a t i o n s  i n v o l v i n g  i n v e s t ­
ment  a p p r a i s a l  t e c h n i q u e s  a r e  o u t w i t h  t h e  s c o p e  o f  t h i s  stucjy,
T h i r d l y ,  t i m e  a f f e c t s  t h e  d e g r e e  o f  r e l i a b i l i t y  o f  t h e  v a l u e  
a s c r i b e d  t o  c a p i t a l  i t e m s .  Over t i m e ,  c a p i t a l  d e p r e c i a t e s  
and t h e  r e p l a c e m e n t  c o s t  p r o g r e s s i v e l y  d e v i a t e s  f rom t h e  
o r i g i n a l  c o s t  o f  t h e  c a p i t a l .  The q u e s t i o n  a r i s e s  w h e th e r  
t h o  r a t e  o f  r e t u r n  s h o u l d  be b a s e d  on t h e  o r i g i n a l  c o s t ,  t h e  
d e p r e c i a t e d  o r i g i n a l  v a l u e  o f  t h e  c a p i t a l ,  t h e  r e p l a c e m e n t  
c o s t  o f  t h e  c a p i t a l  o r  t h e  d e p r e c i a t e d  r e p l a c e m e n t  c o s t  o f  
t h e  c a p i t a l .  In  p r a c t i c e  t h o  c a p a c i t y  o f  c a p i t a l  d e c l i n e s  
w i t h  i n c r e a s i n g  age ;  c o n c u r r e n t l y  a r e d u c t i o n  i n  o u t p u t  
o c c u r s .
In  a  p e r i o d  o f  low l e v e l s  o f  i n f l a t i o n  and s t a b l e  f a c t o r /  
p r o d u c t  p r i c e  r e l a t i o n s h i p s  i t  was c o n s i d e r e d  t h a t  t h e  
d e p r e c i a t e d  o r i g i n a l  c o s t  o f  t h e  farm c a p i t a l  r e p r e s e n t e d  
an a d e q u a t e  b a s i s  f o r  t h e  c a l c u l a t i o n  o f  t h e  r e t u r n  on 
c a p i t a l  e s t i m a t e s  i n  l a t e r  s e c t i o n s .
F i n a l l y ,  s i n c e  t h o  s t o c k  o f  c a p i t a l  e x i s t s  o v e r  t i m e  and i s  
n o t  c o m p l e t e l y  consumed i n  any one p r o d u c t i o n  p r o c e s s  i t  
c o u l d  be a rg u e d  t h a t  on ly  t h e  f lo w  o f  s e r v i c e s  i n t o  a 
p a r t i c u l a r  p r o d u c t i o n  p r o c e s s  s h o u l d  be r e l a t e d  t o  t h e  
p r o d u c t i o n  o b t a i n e d .  I t  ha s  a l r e a d y  been n o t e d  t h a t  t h i s  
p o s i t i o n  i s  a d o p t e d  i n  S e c t i o n  5 . 6 .  ( M a r g in a l  P r o d u c t i v i t y  
o f  C a p i t a l  on West S c o t l a n d  D a i ry  F a rm s ) ,
As i n  t h e  c a s e  o f  n o n - f i n a n c i a l  r e t u r n s  t o  c a p i t a l  i t  must  
be s t r e s s e d  t h a t  a low f i n a n c i a l  r e t u r n  on c a p i t a l  i s  n o t  
n e c e s s a r i l y  d e l e t e r i o u s  t o  t h e  farm b u s i n e s s  e . g .  i n v e s t m e n t
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i n  l a n d ;  t h i s  t r a d i t i o n a l l y  h a s  a low r a t s  o f  r e t u r n ,  b u t  
l a n d  does  t e n d  t o  a c c u m u l a t e  c a p i t a l  v a l u e  ( a p p r e c i a t e s )  and 
i s  a good hedge  a g a i n s t  i n f l a t i o n ,  hence  a low p r e s e n t  r e t u r n  
may be c o m pe nsa te d  by c a p i t a l  a c c u m u l a t i o n  ove r  t h e  l o n g e r  
t e r m .  A lso ,  a low r a t e  o f  r e t u r n  on a l a r g e  amount o f  c a p i t a l  
may o f t e n  g e n e r a t e  more income t h a n  a h i g h e r  r a t e  o f  r e t u r n  
on a l e s s e r  amount o f  c a p i t a l .
I f  a farm b a l a n c e  s h e e t  i s  s t u d i e d  i t  i s  p o s s i b l e  t o  s e e  t h a t  
t h e  r e t u r n  on c a p i t a l  c o u l d  be measured  u s i n g  v a r i o u s  
a g g r e g a t i o n s  o f  a s s e t s  e . g .  r e t u r n  on t o t a l  a s s e t s  r e t u r n  
on t e n a n t s  c a p i t a l ,  r e t u r n  on m a r g i n a l  c a p i t a l .  Each p o i n t  
o f  measurement  i s  p e r f e c t l y  v a l i d  and i s  u sed  i n  t h e  s e c t i o n s  
which f o l l o w  t o  s u p p l y  an i n d i c a t i o n  o f  t h e  e f f i c i e n c y  o f  
u t i l i s a t i o n  of  v a r i o u s  t y p e s  o f  c a p i t a l .
5 . 2 . 2 .  R e t u rn  on T e n a n t s  C a p i t a l
T e n a n t s  t y p e  c a p i t a l  fo rms  a p p r o x i m a t e l y  h a l f  of  
t h e  t o t a l  i n v e s t m e n t  o f  t h e  o w n e r - o c c u p i e r  and a l l  t h a t  o f  t h e  
t e n a n t  f a r m e r .  The r e t u r n  on c a p i t a l  o b t a i n e d  i s  h e n c e  o f  v i t a l  
i m p o r t a n c e .  Two f i n d i n g s  o f  C h a p t e r  IV i n d i c a t e d  p o s s i b l e  
d i f f e r e n c e s  be tw een  owner o c c u p i e r s  and t e n a n t s  i n  t h e i r  u s e  o f  
t e n a n t s  c a p i t a l .  F i r s t l y ,  owner o c c u p i o r s  u sed  more t e n a n t s  t y p e  
c a p i t a l  t h a n  t e n a n t s  a t  most  s i z e s  o f  fa rm  ( a c r e a g e )  and s e c o n d l y ,  
a t  t h e  g r o s s  m arg in  l e v e l  o f  o u t p u t  m easu rem en t ,  d i f f e r e n c e s  e x i s t e d  
i n  t h e  r a t i o  o f  g r o s s  m arg in  t o  t e n a n t s  c a p i t a l  f o r  t h e  sample  
f a r m s .
In t h e  p r e s e n t  s e c t i o n  t h e  r e t u r n  on t e n a n t s  c a p i t a l  i s  e s t i m a t e d  
u s i n g  management  and i n v e s t m e n t  income ( M . I . I . )  i n  o r d e r  t o  
a s s e s s  w h e th e r  d i f f e r e n c e s  i n  c a p i t a l  u t i l i s a t i o n  e s t a b l i s h e d  
a t  t h e  g r o s s  m arg in  l e v e l  o f  measurement  s t i l l  e x i s t  a f t e r  
a l l o c a t i o n  o f  t h e  f i x e d  c o s t s  a s s o c i a t e d  w i th  p r o d u c t i o n .
R e g r e s s i o n  a n a l y s i s  was u s e d  t o  d i r e c t l y  r o l a t e  M . I . I .  t o  t h o  
t e n a n t s  c a p i t a l  em ployed .  T e n a n t s  c a p i t a l  r a t h e r  t h a n  fa rm  
a c r e a g e  was u s e d  a s  t h e  i n d e p e n d e n t  v a r i a b l e  i n  o r d e r  t o  a l l o w  
co m p a r i s o n  o f  t h e  r e s u l t s  w i th  c e r t a i n  o f  t h e  f i n d i n g s  i n  
C h a p t e r  IV and a l s o  t o  a v o i d  i n t r o d u c i n g  t h e  p rob lem  o f
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i n t e n s i t y  o f  c a p i t a l  uso which i s  known t o  va ry  a t  d i f f e r e n t  
a c r e a g e  l e v e l s .  L i n e a r  r e g r e s s i o n s  were a d o p te d  s i n c e  t h e  
e x i s t e n c e  o f  n e g a t i v e  r a t e  o f  r e t u r n  v a l u e s  p r e c l u d e d  t h e  use  
o f  l o g - l i n e a r  e q u a t i o n s .  The e s t i m a t e d  e q u a t i o n s  a r e  shown i n  
T a b le  5 . 2 . 2 . 1 .
T a b l e  5 . 2 . 2 . 1 . R e l a t i o n s h i p  Between R a te  o f  R e tu rn  on T o n a n t s  





T e n a n te d  Farms
io n C o n s t a n t
1 . 2 0
s . a .  o f  b Yo W a r i a t i o n  E x p l a i n e d
0,00081 0 .0 0034 14
Owner Occupied  Farms
1 ,7 8 0 .00058 0 .00020 13
1970/71
T e n a n te d  Farms
- 7 . 7 5  0 ,00124 0 .00036  I 25
Owner Occupied  Farms
— 4,01 0 .00095 0 .00024 22
Note :  Tha b c o e f f i c i e n t  i s  s i g n i f i c a n t  a t  P = 0 .001  l e v o l
i n  r e l a t i o n  4
The b c o e f f i c i e n t  i s  s i g n i f i c a n t  a t  P ~ 0 .01  l e v e l  
i n  r e l a t i o n s  2 and 3
The b c o e f f i c i e n t  i s  s i g n i f i c a n t  a t  P = 0 . 0 5  l e v e l  
i n  r e l a t i o n  1
The r e g r e s s i o n  e q u a t i o n s  and r e g r e s s i o n  c o e f f i c i e n t s  o f  a l l  t h e  
r e l a t i o n s h i p s  i n  T a b l e  5 . 2 . 2 . 1 .  were s t a t i s t i c a l l y  s i g n i f i c a n t ,  
a l t h o u g h  t h e  p r o p o r t i o n  o f  v a r i a t i o n  i n  t h e  r a t e  o f  r e t u r n  on 
t e n a n t s  c a p i t a l  e x p l a i n e d  by t h e  e q u a t i o n s  was n o t  h i g h .  In  
b o th  t h e  c a s e  o f  t h e  t e n a n t s  and o w n e r - o c c u p i e r s  t h e  p r o p o r t i o n  
o f  v a r i a t i o n  e x p l a i n e d  was h i g h e r  i n  t h e  s e c o n d  y e a r  t h a n  in  
t h o  f i r s t .  An e x a m i n a t i o n  o f  t h e  r e s i d u a l s  o f  t h e  l i n e a r  
r e l a t i o n s h i p s  showed t h a t  t h e  low l e v e l s  o f  e x p l a i n e d  v a r i a n c e
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ujere n o t  due t o  s y a t o m a t i c  d e p a r t u r e  o f  t h e  l i n e a r  f u n c t i o n  
f i t t e d  from t h o  d a t a ,  Tho l i n e a r  e q u a t i o n s  were t h e r e f o r e  used  
t o  e s t i m a t e  t h e  r e t u r n  on t o n a n t s  c a p i t a l .
R e s u l t s
S ix  l o v o l s  o f  t o n a n t s  c a p i t a l  wore s u b s t i t u t e d  i n t o  t h e  e q u a t i o n s  
i n  T a b l e  5 . 2 , 2 , 1 ,  t o  e s t i m a t e  t h e  r e t u r n  on t e n a n t s  c a p i t a l  on 
t h e  sa m p le  f a r m s .  The e s t i m a t e s  a r e  t a b u l a t e d  i n  T a b l e  5 . 2 , 2 , 2 ,  
bolow.
T a b l e  5 . 2 , 2 . 2 . E s t i m a t e d  R e tu rn  on T e n a n t s  C a p i t a l  A s s o c i a t e d  
w i th  T e n a n t s  C a p i t a l  I n p u t ,  1969 /70  and  1970/71
T e n a n t s Owner O c c u p ie r
T e n a n t s  Cap.  
I n p u t  £
1969/70 1970/71 1969/70 1970/71
R e tu rn  on C a p i t a l
8,000 7 ,6 8 2 .17 6 .4 2 3 .5 9
11,000 10.11 5.44 8 .1 6 ' 6 . 4 3
14 ,000 12 .54 9.61 9 ,9 0 9 ,2 9
17 ,000 14 .97 12 ,6 4 11 .6 4 12 .1 3
20,000 17 .4 0 17 .0 2 13 .38 14 .9 9
23 ,000 19 .83 20 .74 15 .1 2 1 7 .8 4
The e s t i m a t e d  e q u a t i o n s  t a b u l a t e d  i n  T a b l e  5 . 2 , 2 , 1 ,  i n d i c a t e d  
t h a t  a p o s i t i v e  d i r e c t  r e l a t i o n s h i p  e x i s t e d  be tw een  t h e  r a t e  o f  
r e t u r n  on t e n a n t s  c a p i t a l  and t h a  q u a n t i t y  o f  t e n a n t s  c a p i t a l  
i n  use# Ra to  o f  r e t u r n  on c a p i t a l  can  t h e r e f o r e  bo u s e d  a s  a 
m easu re  o f  t h e  e f f i c i e n c y  o f  c a p i t a l  u s e .  When t h e  r a t e  o f  
r e t u r n  on t o n a n t s  c a p i t a l  i s  known, an a c c e p t a b l e  l e v o l  o f  
e f f i c i e n c y  o f  c a p i t a l  u s e  i s  i n d i c a t e d  when t h e  r a t e  o f  r e t u r n  
i s  g r e a t e r  t h a n  t h e  c o s t  o f  t h e  c a p i t a l .  Whether  t h o  r e t u r n  on 
t e n a n t s  c a p i t a l  f o r  t h e  d a i r y  farm sample  i n  West S c o t l a n d  was 
a d e q u a t e  o r  n o t ,  i s  d i s c u s s e d  l a t e r .
The e s t i m a t e d  r a t e  o f  r e t u r n  on t e n a n t s  c a p i t a l  r o s e  a p p r o x i ­
m a t e ly  15 p e r  c e n t  and 13 p e r  c e n t  (2 y e a r  means) r e s p e c t i v e l y ,  
f o r  t h e  t e n a n t e d  and owner o c c u p i e d  farm g r o u p s , a s  t h e  i n p u t  o f  
t e n a n t s  c a p i t a l  i n c r e a s e d  from £8000 t o  £23 ,000  ( T a b le  5 . 2 , 2 , 2 , ) ,
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T h i s  f i n d i n g  was s i g n i f i c a n t  a s  i t  i n d i c a t e d  t h a t  l a r g e  c a p i t a l  
i n v e s t m e n t s  wore more e f f i c i e n t l y  o p e r a t e d  t h a n  s m a l l  i n v e s t m e n t s  
i . e .  t h e r e  wore d i s t i n c t  economies  o f  s c a l e  i n  o p e r a t i o n .
From t h e  r e g r e s s i o n  e q u a t i o n s  (T a b le  5 . 2 . 2 , 1 , )  i t  can  be e s t a b ­
l i s h e d  t h a t  t h e  above  i n c r e a s o  i n  r e t u r n  on t e n a n t s  c a p i t a l  was 
é q u i v a l e n t  t o  an a v e r a g e  r a t e  o f  i n c r e a s e  i n  r e t u r n  on t e n a n t s  
c a p i t a l  o f  0 . 8 1 ,  1 . 2 4 ,  0 . 5 8  and 0 . 9 5  p e r  c e n t  p e r  £1000 i n c r e a s e
i n  t e n a n t s  c a p i t a l ,  f o r  t h e  t e n a n t e d  and owner  o c c u p i e d  farm
g r oups  i n  1969 and 1970/71 r e s p e c t i v e l y , By t a k i n g  t h e  d i f f e r e n c e  
be tween  t h e  r a t e  o f  i n c r e a s e  v a l u e s  f o r  t h e  t e n a n t e d  and  owner 
o c c u p i e d  g r o u p s ,  an a v e r a g e  d i f f e r e n c e  i n  e f f i c i e n c y ,  i n  f a v o u r  
of  t h o  t e n a n t e d  g r o u p ,  o f  0 . 2 3  and 0 ,1 7  p e r  c e n t  p e r  £1000 i n ­
c r e a s e  i n  t e n a n t s  c a p i t a l  i n  1969/70  and 1 9 70 /71 ,  became a p p a r e n t ,  
bu t  t h i s  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
Between 1969/70  and 1970/71 t h e  r e t u r n  on t e n a n t s  c a p i t a l  f e l l  
( c u r r e n t  v a l u e s )  a t  a l l  l e v e l s  o f  t e n a n t s  c a p i t a l  i n p u t ,  e x c e p t  
a t  £1 7 ,0 0 0  and £2 3 ,0 0 0  c a p i t a l  i n p u t  upwards f o r  t h e  ownor 
o c c u p i e r s  and t e n a n t s  r e s p e c t i v e l y .  The m a j o r i t y  o f  f a rm s  
e x p e r i e n c e d  r e d u c e d  p r o f i t  m a r g in s  i n  t h e  p e r i o d  u n d e r  s t u d y  
and f a r m s  w i th  t h o  l o w e r  l e v e l s  o f  c a p i t a l  i n p u t  were p o s s i b l y  
more a d v e r s e l y  a f f e c t e d .
In C h a p t e r  f o u r  i t  was n o t e d  t h a t  t h e  a b s o l u t e  amount  o f  c a p i t a l  
u sed  by f a r m e r s  i n c r e a s e d  a s  t h o  farm a c r e a g e  i n c r e a s e d .  I t  
f o l l o w s  t h e r e f o r e  t h a t  t h e  l a r g e r  a c r e a g e  fa rm s  can  be e x p e c t e d  
t o  have  h i g h e r  r a t e s  o f  r e t u r n  on c a p i t a l  t h a n  s m a l l e r  a c r e a g e  
f a r m s ,  due t o  t h e  h i g h e r  r a t e s  o f  r e t u r n  a v a i l a b l e  on t h e
l a r g e r  amounts  o f  c a p i t a l .
5 . 2 . 3 .  P u t a t i v e  R e t u r n  on L a n d l o r d s  C a p i t a l
The method o f  c o m p u t a t i o n  o f  t h e  r e t u r n  on l a n d ­
l o r d s  c a p i t a l  u s e d  i n  t h i s  s t u d y  i s  b a s e d  on an a s s e s s e d  r e n t a l  
v a l u e  f o r  t h e  l a n d  and  b u i l d i n g s .  T h i s  method o f  c o m p u t a t i o n  
c o u l d  a l l o w  t h e  r e t u r n  on l a n d l o r d s  c a p i t a l  t o  be i n c r e a s e d  b u t  
i n  t h i s  e v e n t  any i n c r e a s e  i n  r e t u r n  on l a n d l o r d s  c a p i t a l  would 
r e s u l t  i n  a r e d u c t i o n  i n  t h e  r e t u r n  on t e n a n t s  c a p i t a l .  I t  c o u l d  
be a r g u e d  t h a t  an a r b i t r a r y  s p l i t  be tw een  t h e  r e t u r n  a l l o c a t e d
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t o  l a n d l o r d s  c a p i t a l  and t o n a n t s  t y p e  c a p i t a l  i e  i n v o l v e d .  I t  
c o u l d  a l s o  be a rg u e d  t h a t  when im pu ted  r e n t s  a r e  u s e d  on owner 
o c c u p ie d  fa rm s  t h e r e  i s  an i m p l i c i t  a s s u m p t io n  t h a t  t h e  
e f f i c i e n c y  o f  l a n d l o r d s  c a p i t a l  u se  on t h e  owner o c c u p i e d  farm 
i s  t h e  same a s  on t h e  t e n a n t e d  fa rm;  t h i s  need  n o t ,  and p r o b a b l y  
i s  n o t ,  t i l e  c a s e .  These  a rgum e n ts  a r e  i n v a l i d  p r o v i d e d  t h e  v a l u e  
a s c r i b e d  t o  t h e  r e t u r n  on l a n d l o r d s  c a p i t a l  r e f l e c t s  t h a  t r u e  
r e n t a l  v a l u e  o f  l a n d  and b u i l d i n g s  i n  t h e  l o c a l i t y  o f  t h e  
i n d i v i d u a l  f a r m .  However ,  i t  i e  a c c e p t e d  t h a t  t h e  e s t i m a t e s  o f  
r e t u r n  on l a n d l o r d s  c a p i t a l  which f o l l o w  c a n n o t  be t a k e n  t o  
imply a m easu re  o f  t h e  e f f i c i e n c y  o f  l a n d l o r d s  c a p i t a l  u s e ,  
bu t  p r i m a r i l y  t h a t  t h e y  s h o u l d  a c t  a s  a g u i d e  t o  t h e  p r o b a b l e  
l e v e l  o f  r e t u r n .
V a lues  f o r  t h e  c a p i t a l  i n v e s t e d  i n  l a n d l o r d s  t y p e  a s s e t s  wore 
a v a i l a b l e  f o r  t h e  owner  o c c u p i e d  fa rm s  o n l y .  The r e t u r n  on 
l a n d l o r d s  c a p i t a l  was c a l c u l a t e d  f o r  197 0 /7 1 ,  a s  t h i s  a l l o w e d  
t h e  most  r e c e n t  r e n t  r e v i s i o n s  t o  be i n c o r p o r a t e d .  Tho g r o s s  
r e n t  i s  a s s e s s e d  by t h e  f i e l d s m a n  when v i s i t i n g  t h o  fa rm  and i s  
u p d a t e d  e v e r y  f i v e  y e a r s .  The f i e l d s m a n  must  t a k e  i n t o  a c c o u n t  
t h e  f a c t o r s  l i s t e d  i n  Appendix I ,  when d e t e r m i n i n g  t h e  r e n t .
No s t a t i s t i c a l  a n a l y s i s  was u n d e r t a k e n  t o  e s t i m a t e  t h o  r e t u r n  
on l a n d l o r d s  c a p i t a l  a s  i n  a  t r i a l  r e g r e s s i o n  o f  r e t u r n  on 
l a n d l o r d s  c a p i t a l  on fa rm  s i z e  ( a c r e s ) ,  t h e  v a r i a t i o n  e x p l a i n e d  
d i d  n o t  a t t a i n  s t a t i s t i c a l l y  s i g n i f i c a n t  l e v e l s .  (1 p e r  c e n t  
v a r i a t i o n  e x p l a i n e d ) .  The a c t u a l  v a l u e s  f o r  t h e  r e t u r n  on l a n d ­
l o r d s  c a p i t a l  a r e  t h e r e f o r e  p r e s e n t e d  a s  a  d i s t r i b u t i o n  by farm 
s i z e  i n  F i g u r e  5 . 2 . 1 ,
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F i g u r e  5 , 2 . 1 . Gross  P u t a t i v e  Ro tu rn  on L a n d l o r d s  C a p i t a l  ( / )  
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The d i s t r i b u t i o n  o f  t h e  r e t u r n  on l a n d l o r d s  c a p i t a l  v a l u e s  
d e p i c t e d  i n  f i g u r e  5 . 2 . 1 ,  shows a  na r row d i s p e r s i o n  a r o u n d  t h e  
meam r e t u r n  o f  3 ,0 6  p e r  c e n t .  A pprox im a te ly  f i f t y  f o u r  p e r  c e n t  
of  t h e  farm sample  f e l l  i n  t h o  r a n g e  2 ,6  t o  3 , 3  p e r  c e n t  i n ­
c l u s i v e .  The r e t u r n  on l a n d l o r d s  c a p i t a l  was low and  was ve ry  
c o n s i s t e n t  t h r o u g h o u t  t h e  f u l l  r a n g e  o f  farm s i z e ,  due i n  p a r t  
t o  t h e  d e f i n i t i o n  o f  r e t u r n  on l a n d l o r d s  c a p i t a l  which was 
a d o p t e d .
The r e s u l t s  e x p r e s s e d  i n  f i g u r e  5 , 2 , 1 ,  were t h e  g r o s s  r e n t  as  
a  p e rcen tage !  o f  l a n d l o r d s  c a p i t a l .  Tho n e t  r e t u r n  on l a n d l o r d s  
c a p i t a l  a f t e r  d e d u c t i n g  ow n e r s h ip  e x p e n s e s  w i l l  be a t  l e a s t  one 
p e r  c e n t  l e s s  t h a n  t h e  v a l u e s  shown.
I f  c a p i t a l  h a s  t o  be bo r rowed  f o r  i n v e s t m e n t  i n  l a n d l o r d s  t y p e  
c a p i t a l ,  t h e  r e s u l t s  would seem t o  i n d i c a t e  t h a t  t h e  r e t u r n  was 
i n a d e q u a t e  t o  c o v e r  t h e  c o s t  o f  t h e  bo r rowed  c a p i t a l .  I t  i s  
f r e q u e n t l y  a#guad t h a t  t h e  low r e t u r n  on l a n d l o r d s  t y p e  c a p i t a l  
i s  o f f s e t  by a p p r e c i a t i o n  of  t h e  farm v a l u e  i . e .  l a n d  i s  a good 
hedge  a g a i n s t  i n f l a t i o n .  The v a l i d i t y  o f  t h i s  a rgument  i s  
d e v e lo p e d  i n  l a t e r  d i s c u s s i o n .
5 , 2 , 4 ,  R e t u rn  on T o t a l  Owner O c c u p i e r s  C a p i t a l
S i n c e  t h e  e q u i t y  c a p i t a l  on an owner  o c c u p i e d  
fa rm  i s  s u p p l i e d  by one p e r s o n  and s i n c e  l a n d l o r d s  and t e n a n t s  
t y p e  c a p i t a l  a r e  e s s e n t i a l l y  m u t u a l l y  e x c l u s i v e  ( c a s h  i n v e s t e d  
i n  one t y p e  o f  c a p i t a l  c a n n o t  be i n v e s t e d  i n  t h e  o t h e r  con­
c u r r e n t l y ) ,  t h e n  t h e  u s e  o f  t h e  m e a s u r e ,  r e t u r n  on t o t a l  owner 
o c c u p i e r  c a p i t a l ,  h a s  t h e  m e r i t  o f  a v o i d i n g  an a r b i t r a r y  
d i v i s i o n  be tw een  l a n d l o r d  and  t e n a n t  t y p e  c a p i t a l .  The measure  
t h e r e f o r e  p r o v i d e s  t h e  owner o c c u p i e r  w i th  a g u i d e  t o  t h e  ove r^  
a l l  e f f i c i e n c y  o f  h i s  c a p i t a l  i n v e s t m e n t .
E s t i m a t e s  o f  t h e  r e t u r n  on t o t a l  o w n e r - o c c u p i e r a  c a p i t a l  were 
p r e p a r e d  u s i n g  r e g r e s s i o n  a n a l y s i s  t o  d i r e c t l y  r e l a t e  t h e  owner 
o c c u p i e r s  c a p i t a l  employed t o  farm s i z e  ( a d j u s t e d  a c r e s ) .
L i n e a r  e q u a t i o n s  on ly  were p r e p a r e d  b u t  e x a m i n a t i o n  o f  t h e  
r e s i d u a l s  i n d i c a t e d  no c u r v i l i n e a r  r e l a t i o n s h i p .  The e s t i m a t e d  
e q u a t i o n s  a r e  shown i n  T a b l e  5 . 2 , 4 , 1 .
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T a b l e  5 . 2 , 4 . 1 . R e t u r n  on Owner O c c u p i e r s  C a p i t a l  (%)
A s s o c i â t a'd w i th  Farm S iz 'eV  1969/70  and 
T97077~1  ^ ,
R e l a t i o n
No. C o n s t a n t b 9 , 8 .  o f  b
/o V a r i a t i o n  
E x p l a i n e d
1969 /70 1 2 .6025 0 .0118 0 ,0 0 4 0 14
1970/71 2 0 ,8 2 5 5 0 .0224 0 ,0045 31
The b c o e f f i c i e n t  and r e g r e s s i o n  e q u a t i o n  a r e  s i g n i f i c a n t  a t  t h e  
P = 0 .0 1  l e v e l  i n  r e l a t i o n  one and a t  t h e  P = 0 ,001 l e v e l  i n  
r e l a t i o n  tw o .  In  r e l a t i o n s h i p  two t h e  v a r i a t i o n  e x p l a i n e d  was 
much h i g h e r  t h a n  i n  r e l a t i o n s h i p  o n e .  The f o rm e r  e q u a t i o n  t h e r e ­
f o r e  p r o v i d e d  a more a c c u r a t e  e s t i m a t e  o f  t h e  e x p e c t e d  r e t u r n  
on owner o c c u p i e r s  c a p i t a l .
The e s t i m a t e d  r e t u r n s  on owner  o c c u p i e r s  c a p i t a l  f o r  s i x  farm 
s i z e  l e v e l s  a r e  t a b u l a t e d  i n  T a b le  5 . 2 , 4 . 2 ,  be low .
T a b l e  $ . 2 . 4 , 2 . E s t i m a t e d  R e tu rn  on T o t a l  Owner O c c u p i e r s  
C a p i t a l  1969770 and 197077?
/  R e t u r n  on Owner O c c u p i e r s  C a p i t a l
Farm S i z e  
( A d j .  A cres ) 1969/70 1970/71
50 3 ,1 9 1 ,9 4
100 3 .78 3 .0 3
150 4 .3 7 4 . 1 3
200 4 , 9 6 5 .2 3
250 5 ,5 5 6 .3 3
300 6 ,1 4 7 .4 3
The r e t u r n  on owner o c c u p i e r s  c a p i t a l  i s  d i r e c t l y  r e l a t e d  t o  
farm s i z e .  Economies o f  s c a l e  c l e a r l y  e x i s t ,  w i th  t h e  l a r g e  
300 a c r e  farm a c h i e v i n g  r e t u r n s  two t o  t h r e e  t i m e s  g r o a t o r  
t h a n  t h e  s m a l l  f i f t y  a c r e  f a rm .  O v e r a l l  t h o  r e t u r n  on owner-  
o c c u p i o r s  c a p i t a l  was n o t  h ig h  r a n g i n g  from a p p r o x i m a t e l y  two
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t o  s e v e n  p e r  c e n t ,  and can be c o n s i d e r e d  l a r g e l y  i n a d e q u a t e  i f  
t h e  r e t u r n  a c h i e v e d  i s  r e l a t e d  t o  t h e  s h o r t  t e rm  b o r ro w in g  r a t e  
d u r i n g  t h e  p e r i o d ,  which r a n g e d  from 9 p e r  c e n t  i n  1969 t o  5 p e r  
c e n t  i n  1971.
Comparison  o f  t h e  r e s u l t s  f o r  1969 /70  and 1970/71 showed t h e  
p o s i t i o n  o f  t h e  f a rm s  be low 170 a c r e s  i n  s i z e  t o  have  d e t e r i o r a t e d ,  
The l a r g e r  f a r m s ,  however ,  were a b l e  t o  m a i n t a i n  and s l i g h t l y  
i n c r e a s e  t h e i r  r e t u r n  on owner o c c u p i e d  c a p i t a l .  These  
d i f f e r e n c e s  be tw een  y e a r s  were s m a l l  and were no t  s t a t i s t i c a l l y  
s i g n i f i c a n t .
The r e s u l t s  i n  T a b l e  5 , 2 , 4 , 2 ,  r e p r e s e n t  t h o  r e t u r n  on t o t a l  
owner  o c c u p i e r s  c a p i t a l ;  t h e y  do n o t  r e p r e s e n t  t h e  n o t  r e t u r n  
t o  t h e  owner  o c c u p i e r ,  a s  an i n d i v i d u a l ,  s i n c e  i t  h a s  been 
shown t h a t  t h e  owner o c c u p i e r  u s u a l l y  owns on ly  83 p e r  c e n t  o f  
h i s  b u s i n e s s  (Ch. IV T a b l e  4 , 2 , 5 , ) ,  In  o r d e r  t o  d e r i v e  t h e  
a c t u a l  c a s h  a v a i l a b l e  t o  t h e  f a r m e r  t h e  i n t e r e s t  p a i d  on 
bor rowed  c a p i t a l  would have  t o  be d e d u c t e d .  T h i s  does  n o t  a f f e c t  
t h e  v a l i d i t y  o f  t h e  r e s u l t s  i n  T a b l e  5 , 2 , 4 , 2 , ,  as  we a r e  con­
c e r n e d  w i th  t h e  r e t u r n  on t h e  t o t a l  owner o c c u p ie d  c a p i t a l  
( w h e t h e r  owned o r  b o r r o w e d ) .  I f  t h e  r e t u r n  t o  t h e  i n d i v i d u a l  
owner  o c c u p i e r  i s  d e s i r e d ,  a  s i m p l e  t h e o r e t i c a l  c a l c u l a t i o n  shows 
by how much, on a v e r a g e ,  t h e  v a l u e s  i n  T a b l e  5 , 2 , 4 . 2 ,  would be 
r e d u c e d ,  e . g .  assume t h o  f a r m e r  owns 83 p e r  c e n t  o f  h i s  
b u s i n e s s  and t h e  r e m a i n d e r  o f  t h e  a s s e t s  a r e  bo r row ed  a t  6 p e r  
c e n t  i n t e r e s t  p e r  annum. The a v e r a g e  d e d u c t i o n  from t h e  v a l u e s  
i n  t h o  t a b l e  would be 17^ x 6^ = 1.02^i,
5 . 3 .  R a t i o  o f  D a i ry  Cow A s s e t s / T o t a l  A s s e t s
In C h a p t e r  f o u r  ( S e c t i o n  4 . 3 , 4 . )  e v i d e n c e  was p r e s e n t e d  
which s u g g e s t e d  t h a t  v a r i a t i o n  i n  t h e  g r o s s  m arg in  p r o d u c e d  by 
t h e  s a m p le  f a rm s  c o u l d  be a t t r i b u t e d  t o  t h e  e f f i c i e n c y  o f  
c a p i t a l  u t i l i s a t i o n *  D i f f e r e n c e s  i n  c a p i t a l  u t i l i s a t i o n  were 
t r a c e d ,  i n  p a r t ,  t o  v a r i a t i o n  i n  t h e  mix o f  l i v e s t o c k  and non-  
l i v e s t o c k  t y p e  c a p i t a l  i n  u s e  on t h e  f a r m s .  T h i s  e v i d e n c e  
a p p e a r e d  t o  i n d i c a t e  t h e  p o s s i b i l i t y  o f  c r e a t i n g  an i n d e x  which 
c o u l d  be u s e d  as  a m ea su re  o f  c a p i t a l  u t i l i s a t i o n .  The i n d e x  
p r o p o s e d  i s  t h e  r a t i o  o f  d a i r y  cow c a p i t a l  t o  t o t a l  c a p i t a l .
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I f  t h o  r a t i o  o f  d a i r y  cow a s s e t s  t o  t o t a l  a s s e t s  ( D . C . / T , A .  r a t i o )  
can  bo usod  as  a m ea s u re  o f  c a p i t a l  u t i l i s a t i o n ,  i t  s h o u l d  be 
p o s s i b l e  t o  e s t a b l i s h  a  f u n c t i o n a l  r e l a t i o n s h i p  be tw een  t h e  
DC/TA r a t i o  and a  farm p r o f i t  i n d i c a t o r .  The f i r s t  s t a g e  i n  
a t t e m p t i n g  t o  e s t a b l i s h  a f u n c t i o n a l  r e l a t i o n s h i p  was t o  
c o r r e l a t e  t h e  DC/TA r a t i o  w i th  t h e  Net  Farm Income (l\IFl) and 
a l s o  w i th  t h e  NFI p e r  a c r e  o f  t h e  s a m p le  f a r m s .  NFI p e r  a c r e  
was u s e d  as  an a l t e r n a t i v e  t o  NFI a s  a  p r o f i t  i n d i c a t o r  i n  o r d e r  
t o  g u a r d  a g a i n s t  any p o s s i b l e  b i a s  b e in g  i n t r o d u c e d  due t o  
c o l l i n e a r i t y  be tw een  t h e  DC/TA r a t i o ,  NFI and a c r e a g e .  The 
c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  t h e  DC/TA r a t i o  and  NFI and 
DC/TA r a t i o  and  NFI p e r  a c r e  were d e r i v e d  f rom t h e i r  l i n e a r  
and q u a d r a t i c  r e l a t i o n s h i p s ;  i t  was n o t  p o s s i b l e  t o  u s e  l o g -  
l i n e a r  e q u a t i o n s  due t o  t h e  e x i s t e n c e  o f  s e v e r a l  n e g a t i v e  NFI 
v a l u e s ,
The c a l c u l a t e d  v a l u e s  f o r  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f a i l e d  t o  
a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  i n  any o f  t h o  r e l a t i o n s h i p s  
t e s t e d .  No e v i d e n c e  was o b t a i n e d  t o  s u p p o r t  t h e  e x i s t e n c e  o f  a 
l i n e a r  o r  c u r v i l i n e a r  r e l a t i o n s h i p  be tw een  t h e  DC/TA r a t i o  and 
l e v e l  o f  p r o f i t  a s  m ea su red  i n  t h i s  s t u d y ,  A t e s t  s c a t t e r  o f  
t h e  raw d a t a  i n d i c a t e d  t h a t  t h e  l a c k  o f  a s s o c i a t i o n  was n o t  due 
t o  t h e  e x i s t e n c e  o f  a  c u r v i l i n e a r  r e l a t i o n s h i p ,  o t h e r  t h a n  t h e  
q u a d r a t i c  t e s t e d ,  be tw een  t h e  DC/TA r a t i o  and l e v e l  o f  p r o f i t .
On t h e  e v i d e n c e  a v a i l a b l e  an i n d e x  b a s e d  on t h e  r a t i o  o f  d a i r y  
cows t o  t o t a l  a s s e t s  i s  n o t  a  s u i t a b l e  method o f  a s s e s s i n g  t h e  
e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n  on d a i r y  f a r m s .
5 , 4 ,  R a te  o f  T u r n o v e r  o f  T o t a l  A s s e t s
The r a t e  o f  t u r n o v e r  o f  a s s e t s  i s  a c c e p t e d  i n  many non-  
a g r i c u l t u r a l  i n d u s t r i e s  a# an i n d e x  o f  t h e  e f f i c i e n c y  o f  
c a p i t a l  u t i l i s a t i o n .  S tu d y  o f  t h e  p u b l i s h e d  l i t e r a t u r e  on 
a g r i c u l t u r a l  b u s i n e s s e s  gave  no i n d i c a t i o n  o f  t h e  u s e  o f  t h i s  
measu re  i n  a g r i c u l t u r e ,  s i n c e  Knox and Impar  each  i l l u s t r a t e d  
t h a t  a  r e l a t i o n s h i p  e x i s t e d  be tw een  t h e  r a t e  o f  t u r n o v e r  and
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farm p r o f i t a b l e n e s s  i n  t h e  e a r l y  1 9 3 0 ' s . ^ ^ ^
I t  i s  known from S e c t i o n  4 . 3 , 4 .  o f  C h a p t e r  IV t h a t  t h e  r a t e  o f  
t u r n o v e r  o f  t e n a n t s  c a p i t a l  v a r i e d  a t  d i f f e r e n t  l e v e l s  o f  
c a p i t a l  u s e .  For  t h i s  r e a s o n  and due t o  t h e  l a c k  o f  i n ­
f o r m a t i o n  on t h e  r a t e  o f  t u r n o v e r  on f a r m s ,  t h e  r a t e  o f  t u r n o v e r  
o f  t o t a l  a s s e t s  on t h e  sa m p le  f a rm s  was i n v e s t i g a t e d  w i th  a 
v iew t o  i t s  p o t e n t i a l  u se  as  a measure  o f  c a p i t a l  u t i l i s a t i o n .
The r e l a t i o n s h i p  be tw een  t h e  r a t e  o f  t u r n o v e r  v a l u e s  and  farm 
s i z e ,  was f i r s t  d e t e r m i n e d  f o r  t h e  sam p le  f a r m s .  No s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  c o u l d  be e s t a b l i s h e d  when u s i n g  e i t h e r  
l i n e a r  o r  l o g - l i n o a r  f u n c t i o n s .  I t  can  t h e r e f o r e  bo c o n c l u d e d  
t h a t  t h e  r a t e  o f  t u r n o v e r  i s  n o t  d e p e n d en t  on farm s i z e .  T h i s  
f i n d i n g  was u s e f u l  s i n c e  i t  r e d u c e d  t h e  p o s s i b i l i t y  o f  e s t a ­
b l i s h i n g  a s i g n i f i c a n t  f u n c t i o n a l  r e l a t i o n s h i p  be tween  t h e  r a t e  
o f  t u r n o v e r s  o f  c a p i t a l  and fa rm  p r o f i t a b l e n e s s  due t o  c o l l i -  
n a a r i t y  be tw een  t h e s e  two v a r i a b l e s  and farm s i z e .
The method u s e d  t o  d e t e r m i n e  w h e th e r  a f u n c t i o n a l  r e l a t i o n s h i p  
e x i s t e d  be tw een  t h e  r a t e  o f  t u r n o v e r  and farm p r o f i t a b l e n e s s  was 
i d e n t i c a l  t o  t h a t  o f  t h o  p r e v i o u s  S e c t i o n  5 , 3 .  The c o r r e l a t i o n  
c o e f f i c i e n t s  be tw een  t h e  r a t e  o f  t u r n o v e r  and N . F . I ,  p e r  a c r e  were 
h ence  d e r i v e d  from t h e i r  l i n e a r  and q u a d r a t i c  a s s o c i a t i o n s .
The c a l c u l a t e d  v a l u e s  f o r  t h o  c o r r e l a t i o n  c o e f f i c i e n t s  f a i l e d  t o  
be s t a t i s t i c a l l y  s i g n i f i c a n t  i n  t h o  r e l a t i o n s h i p s  t e s t e d .  The re  
was no e v i d e n c e  o f  a l i n o a r  o r  c u r v i l i n e a r  r e l a t i o n s h i p  be tween  
t h o  r a t e  o f  t u r n o v e r  o f  a s s e t s  and farm p r o f i t a b l e n e s s ,  A 
t e s t  s c a t t e r  o f  t h e  b a s i c  d a t a  d i d  n o t  s u g g e s t  t h e  l a c k  o f  
a s s o c i a t i o n  t o  be a t t r i b u t a b l e  t o  t h e  e x i s t e n c e  o f  a non-  
q u a d r a t i c  c u r v i l i n e a r  r e l a t i o n s h i p ,
Tho r a t e  o f  t u r n o v e r  o f  t o t a l  a s s e t s  i s  n o t  a s a t i s f a c t o r y  
m easu re  t o  d e v e lo p  as  a c a p i t a l  u t i l i s a t i o n  i n d e x .  Nor does
V i t a r a t u r e  r e v ie w  p . 25.
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BvidancG e x i s t  t o  s u b s t a n t i a t e  t h e  f i n d i n g s  o f  Knox and Imper ,  
f o r  d a i r y  f a r m in g  i n  West S c o t l a n d  i n  1969-71 .
5 . 5 ,  The E f f i c i e n c y  o f  Borrowed C a p i t a l
One p o s s i b l e  d i s a d v a n t a g e  o f  t h o  u s e  o f  r e t u r n  on c a p i t a l  
as  a m easu re  of  t h e  e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n  i s  t h a t  
t h e  m easu re  does no t  d i f f e r e n t i a t e  be tween  t h a t  p a r t  o f  t h e  
t o t a l  a s s e t s  o f  t h o  fa rm  which i s  funded  from bor rowed  c a p i t a l  
and t h a t  p a r t  which i s  owned by t h e  f a r m e r .  O the r  w r i t e r s
( 5 )were aware  o f  t h i s  p rob lem  e . g .  Dav ies  o t . a l ,  and T r a c y )  
who a d v o c a t e d  t h e  more e x t e n s i v e  u s e  o f  b a l a n c e  s h e e t  r a t i o s  
a s  a s o l u t i o n .  In C h a p t e r  IV o f  t h e  p r e s e n t  s t u d y ,  e v i d e n c e  
was shown which s u g g e s t e d  d i f f e r e n c e s  i n  t h e  r a t i o s  o f  n e t  
wor th  t o  t o t a l  a s s e t s  o r  e q u i t y  p e r c e n t a g e  ( l \ l ,W. / l .A .  r a t i o )  
o f  t h e  sam p le  f a rm s  a c c o r d i n g  t o  farm s i z e  (T a b le  4 , 2 , 5 . ) ,
In d u s c u s s i n g  t h e  s a i d  t a b l e  t h e  h y p o t h e s i s  was p r o p o s e d  
t h a t  a l o w e r  e q u i t y  p e r c e n t a g e  c o u l d  p e rh a p s  i n d i c a t e  a 
w i l l i n g n e s s  t o  expand  th r o u g h  t h e  use  o f  bo rrowed  c a p i t a l ,  
t h u s  i n c r e a s i n g  t h e  p r o f i t a b l e n e s s  o f  t h e  f a r m .  I t  i s  
t h e r e f o r e  p r o p o s e d  t o  t e s t  t h i s  h y p o t h e s i s .
The r e g r e s s i o n s  f o r  t h e  N.W./T.A,  r a t i o  on farm a c r e a g e  and 
N.W./T .A,  r a t i o  on t o t a l  fa rm  a s s e t s  were f i r s t  p r e p a r e d .  
N e i t h e r  o f  t h e  two r e l a t i o n s h i p s  were s t a t i s t i c a l l y  s i g ­
n i f i c a n t .  T h i s  r e s u l t  i n d i c a t e d  t h a t  t h e  p r o p o r t i o n  o f  a 
farm b u s i n e s s  which was owned v a r i e d  i n d e p e n d e n t l y  o f  fa rm  
s i z e ,  m easu red  e i t h e r  i n  t e r m s  o f  farm a c r e a g e  o r  t o t a l  
c a p i t a l  i n v e s t m e n t .  The f i n d i n g  o f  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  r e l a t i o n s h i p  be tw een  t h e  n e t  wor th  p e r c e n t a g e  and 
farm s i z e  does no t  i n v a l i d a t e  t h e  t e n d e n c y  n o t e d  i n  T a b l e
4 . 2 . 5 ,  s i n c e  t h e  s i g n  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  i n  t h e  
p r e s e n t  c a s e  was n e g a t i v e  f o r  t h o  t e n a n t e d  farm g roup  and 
p o s i t i v e  f o r  t h e  owner  o c c u p ie d  g r o u p ,  Tho same t e n d e n c y  
does e x i s t  b u t  i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  As i n  t h e  
c a s e  o f  t h e  r a t e  o f  t u r n o v e r  c a l c u l a t i o n ,  t h e  n o n - e x i s t e n c e
^ ^ V i t o r a t u r o  rev iew  p . 27,
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of  a s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  t h e  
N .W./T.A,  r a t i o  and a c r e a g o  o r  t o t a l  c a p i t a l ,  r e d u c e d  t h e  
p o s s i b i l i t y  o f  e s t a b l i s h i n g  a s i g n i f i c a n t  r e l a t i o n s h i p  be tween  
t h e  N .W ./T .A.  r a t i o  and farm p r o f i t a b i l i t y ,  due t o  c o l l i n e a r i t y  
be tw een  t h e s e  two v a r i a b l e s  and farm s i z e .
N . F . I .  and N . F . I ,  p e r  a c r e  were once  a g a i n  u s e d  a s  p r o f i t  
i n d i c a t o r s  and t h e  c o r r e l a t i o n  c o e f f i c i e n t  be tween  t h e  N.W./T.A.  
r a t i o  and N . F . I .  and  N . F . I .  p e r  a c r e  were d e r i v e d  u s i n g  
l i n e a r  f u n c t i o n s .  The c o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  
c a l c u l a t e d  r e l a t i o n s h i p s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
The p r o p o r t i o n  o f  a  farm b u s i n e s s  f u n d ed  from owned or  
bo r rowed  c a p i t a l  d i d  n o t  a p p e a r  t o  be a m ajo r  d e t e r m i n a n t  
o f  t h e  u l t i m a t e  p r o f i t a b i l i t y  o f  t h e  b u s i n e s s .  On t h i s  b a s i s ,  
r e t u r n  on c a p i t a l  c a n  bo r e g a r d e d  a s  an a d e q u a t e  m ea su re  o f  t h e  
e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n .  The h y p o t h e s i s  t h a t  a 
l o w e r  n e t  wor th  p e r c e n t a g e  r e s u l t s  i n  h i g h e r  p r o f i t a b i l i t y  
was no t  s u b s t a n t i a t e d  f o r  d a i r y  f a rm s  i n  West S c o t l a n d .
A l though  t h e  n e t  wor th  p e r c e n t a g e  o f  a fa rm  b u s i n e s s  was 
n o t  a s i g n i f i c a n t  f a c t o r  i n  d e t e r m i n i n g  t h e  p r o f i t a b i l i t y  o f  
t h e  f a rm  b u s i n e s s ,  i t  can  bo d e m o n s t r a t e d  t h a t  t h e  amount  o f  
bor rowed  c a p i t a l  usod  by t h e  d a i r y  farm b u s i n e s s  i s  f u n c t i o n a l l y  
r e l a t e d  t o  t h o  t o t a l  c a p i t a l  employed by t h e  f a r m .  E q u a t i o n s  
were d e r i v e d  t o  show t h e  r e l a t i o n s h i p  between  t h e  c r e d i t  u sed  
and t h e  t o t a l  a s s e t s  o f  t h e  f a r m .  These  e q u a t i o n s  a r e  t a b u l a t e d  
i n  T a b l e  5 . 5 . 1 .
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T a b l e  5 . 5 , 1 . R e l a t i o n s h i p  Between Borrowed C a p i t a l  and T o t a l  
A s s e t s  1969/70" and 1970/71
1969/70
T e n a n te d  Farms
R e l a t i o n C o n s t a n t b s . e .  o f  b % V a r i a t i o nNo. E x p l a i n e d
1 - 1 5 6 0 . 5 8 0 .3306 0 .0716
L  ...... ....
Owner Occupied  Farms
1029 .24 0 .1 1 7 2 0 .0196
_..... ' 7  _
1970/71
T e n a n te d  Farms
3 - 1 6 5 5 . 8 6 0.3321 0 .0 5 6 4 50
Owner Occupied  Farms
4 : 1441 .57 0 .1 1 2 2 0 .0 1 8 2  1 12
N ote :  A l l  r e l a t i o n s h i p s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t
a t  t h e  P = 0 .001  l e v e l  o f  s i g n i f i c a n c e .
The above  r e l a t i o n s  have  a s t r o n g  l i n e a r  componen t .  The s c a t t e r  
o f  t h e  r e s i d u a l s  d i d  n o t  r e v e a l  b i a s  t o  s u g g e s t  t h e  e x i s t e n c e  
o f  a  c u r v i l i n e a r  f u n c t i o n .  The lo w e r  l e v e l s  o f  v a r i a n c e  ex­
p l a i n e d ,  i n d i c a t e d  t h a t  t h e  l e v e l  o f  t o t a l  c a p i t a l  employed 
i n  t h e  b u s i n e s s  i s  o n l y  one o f  s e v e r a l  f a c t o r s  which i n f l u e n c e  
t h e  l e v e l  o f  b o r r o w i n g .
The b c o e f f i c i e n t s  o f  t h e  r e l a t i o n s h i p s  i n  T a b le  5 . 5 . 1 .  were 
a l l  p o s i t i v e ,  i n d i c a t i n g  t h a t  t h e  t o t a l  c r e d i t  r e q u i r e m e n t s  o f  
0 f arm i n c r e a s e  a s  t h e  t o t a l  a s s e t s  i n  u se  i n c r e a s e .  The e s t i m a t e d  
i n c r e a s e  i n  bor rowed  c a p i t a l  was £331 and £115 (2 y e a r  a v e r a g e )  
r e s p e c t i v e l y  f o r  t h o  t e n a n t e d  and owner o c c u p i e d  farm g r o u p s ,  
p a r  £1000 i n c r e a s e  i n  t o t a l  a s s e t s .  C a p i t a l  e x p a n s i o n  on t h e  
t e n a n t e d  fa rm  i s  t h u s  f i n a n c e d  w i th  bor rowed  c a p i t a l  t o  a 
g r e a t e r  e x t e n t  t h a n  i n  t h e  owner o c c u p io d  f a r m .  B e c a use  o f  t h e  
g r e a t e r  amount  of  c a p i t a l  which t h e  owner o c c u p i e r  h a s  t o  p r o v i d e  
t o  o p e r a t e  h i s  f a rm ,  t h e  a b s o l u t e  amount o f  c r e d i t  u s e d  by t h e  
owner o c c u p i e r  i s  g r e a t e r  t h a n  t h a t  o f  t h e  t e n a n t  o f  a s i m i l a r
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s i z e d  f a r m .  The q u e s t i o n  t h e n  a r i s e s  o f  t h e  e f f e c t  t h e  l a r g e r  
amounts  o f  c a p i t a l  i n v e s t e d  by t h e  owner o c c u p i e r  may have  on 
t h e  r e l a t i o n s h i p  between  N . F . I .  and t h e  amount o f  bor rowed  
c a p i t a l .
A c c o r d i n g l y ,  t h e  f u n c t i o n a l  r e l a t i o n s h i p  be tween  bo r rowed  
c a p i t a l  and N . F . I , ^ ^ ^  was d e t e r m i n e d  f o r  t h e  owner o c c u p i e d  
and t e n a n t e d  farm g ro u p s  and i s  shown i n  T a b le  5 . 5 . 2 .
T a b l e  5 . 5 . 2 . R e l a t i o n s h i p  between  Sorrowed C a p i t a l  and N . F . I  
1969/70^ and "970/ 71 '
R e l a t i o n
No.
1
n s t a n t
4 0 ,8 4
1969/70
T e n a n te d  Farms
0 .2514
s . e .  o f  b
0 .0670
ia V a r i a t i o n  
E x p l a i n e d
30
Owner Occupied  Farms
30 .67 0 .0844 0 .0374
1970/71
T e n a n te d  Farms
7 7 ,4 3 0 .2 8 3 3  I 0 .0 6 9 2
Ownor Occupied  Farms
69,21  0 .1203 0.0547
34
Note :  R e l a t i o n s h i p s  1 and 3 a r e  s t a t i s t i c a l l y  s i g n i f i c a n t
a t  t h e  P 5 0 .001  l e v e l
R e l a t i o n s h i p s  2 and 4 a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  
a t  t h e  P = 0 . 0 5  l e v e l
(6) In t h i s  i n s t a n c e  t h e  v a l u e s  u sed  f o r  N . F . I .  on t h e  owner 
o c c u p i e d  f a r m s  i n c l u d e s  t h o  v a l u e  o f  im pu ted  r e n t  added  ba c k ,  
s i n c e  t h e  c r e d i t  v a l u e s  o f  t h i s  g roup  i n c l u d e  l o n g - t e r m  and 
s h o r t  t e r m  c r e d i t .  T h i s  a l l o w s  t h e  t e n a n t e d  fa rm  group  t o  be 
compared w i th  t h e  owner o c c u p ie d  g r o u p .
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The e x p l a i n e d  v a r i a t i o n  was much h i g h e r  f o r  t h e  t e n a n t e d  farm 
group  e q u a t i o n s ,  i n d i c a t i n g  t h a t  t h e  l e v e l  o f  N .F . I *  a t t a i n e d  on 
a t e n a n t e d  fa rm  was more s e n s i t i v e  t o  t h e  amount o f  bor row ed  
c a p i t a l  t h a n  on an owner  o c c u p i e d  f a r m .
A l i n e a r  r e l a t i o n s h i p  h a s  been shown t o  e x i s t  be tw een  t h e  amount 
o f  bo r row ed  c a p i t a l  ( c r e d i t )  and N . F . I ,  The e s t i m a t e d  i n c r e a s e  
i n  N . F . I ,  r e s u l t i n g  from a g i v e n  i n c r e a s e  i n  bor row ed  c a p i t a l  i s  
d e m o n s t r a t e d  i n  T a b l e  5 . 5 . 3 .
T a b l e  5 . 5 , 3 ,  I n c r e a s e  i n  N . F . I .  p e r  £100 I n c r e a s e  i n  Sorrowed 
C a p i t a l .  1969/70  and 1970/7 l '
T e n a n te d  Farms Owner Occupied  Farms
N . F . I .  I n c r e a s e  £ N . F . I .  I n c r e a s e  £
19 69 /70 1970/71 1969 /70 1970/71
25 .14 28 ,83 8 .4 4 12 .03
The i n c r e a s e  i n  N . F . I .  p e r  £100 i n c r e a s e  i n  bo r row ed  c a p i t a l  was 
h i g h e r  on t h e  t e n a n t e d  f a rm s  t h a n  on t h e  owner o c c u p i e d  f a r m s .
The l o n g - t e r m  b o r ro w in g  o f  t h e  owner  o c c u p i e r  i n  a d d i t i o n  t o  
b o r ro w in g  f o r  t e n a n t s  t y p e  c a p i t a l  a d v e r s e l y  a f f e c t s  t h e  
a d d i t i o n a l  N . F . I ,  p ro d u c e d  from t h e  bo r rowed  c a p i t a l .  Com­
p a r i s o n  o f  t h e  r e s u l t s  f o r  1969 /70  and 1970/71 i n d i c a t e d  an im­
p r o v e d  s i t u a t i o n  f o r  b o th  g r o u p s  i n  t h e  l a t t e r  y e a r ,  a l t h o u g h  
t h i s  i n c r e a s e  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  The adequacy  o f  
t h e  o b s e r v e d  r e t u r n  can  be p a r t i a l l y  a s s e s s e d  by r e l a t i n g  t h e  
i n c r e a s e  i n  N .F . I *  t o  t h e  c o s t  o f  bor rowed  c a p i t a l  i n  t h e  p e r i o d  
196 9 -7 1 .
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Table 5 * 5 . 4 . Cost  of  Borrowed C a p i t a l  1969-71. 71( 7 )
Cos t  o f  Borrowed C a p i t a l  %
1969/70 9 . 2
1970/71 7 .7
On t h e  b a s i s  o f  t h e  c o s t  and r e t u r n  on a d d i t i o n a l  bo r row ed  
c a p i t a l  d e p i c t e d  i n  T a b l e s  5 . 5 . 5 ,  and 5 , 5 , 4 .  t h e  t e n a n t e d  farm 
group  o b t a i n e d  an i n c r e a s e  i n  NFI from t h e  u se  o f  a d d i t i o n a l  
c a p i t a l ;  which was s u f f i c i e n t  t o  c o v e r  t h e  c o s t  o f  t h e  bor rowed  
c a p i t a l .  The owner o c c u p i e d  farm g roup  were n o t  i n  su c h  a f a v o u r ­
a b l e  p o s i t i o n .  The i n c r e a s e  i n  N . F . I .  f rom t h e  u s e  o f  a d d i t i o n a l  
c a p i t a l  was n o t  s u f f i c i e n t  t o  c o v e r  t h e  c o s t  o f  t h e  c a p i t a l  i n  
1969/70  b u t  by 1970/71 t h e  s i t u a t i o n  had improved a l l o w i n g  a  
m arg in  o v e r  c o s t .
5 . 6 ,  The M a r g i n a l  P r o d u c t i v i t y  o f  C a p i t a l  on West S c o t l a n d
D a i ry  Farms
In t h e  p r e v i o u s  s e c t i o n  t h e  r e t u r n  a c h i e v e d  on a d d i t i o n a l  
bor rowed  c a p i t a l  was exam ined .  I t  i s  a p p r o p r i a t e  t o  e x t e n d  t h i s  
a n a l y s i s  t o  i n c l u d e  t h e  m a r g i n a l  r e t u r n  on a l l  c a p i t a l .  The 
r e t u r n  on m a r g i n a l  c a p i t a l  i n p u t s  i s  i m p o r t a n t  s i n c e  i t  r e p r e s e n t s  
t h e  a d d i t i o n a l  income g e n e r a t e d  by a d d i t i o n a l  i n v e s t m e n t .  The 
e x p e c t e d  m a r g i n a l  r e t u r n  on an i n v e s t m e n t  i s  an i m p o r t a n t  
d e t e r m i n a n t  o f  w h e t h e r  a l e n d i n g  i n s t i t u t i o n  w i l l  s u p p l y  
a d d i t i o n a l  c r e d i t  i . e .  i f  t h e  e x p e c t e d  m a r g i n a l  r e t u r n  on 
c a p i t a l  i s  i n s u f f i c i e n t  t o  c o v e r  t h e  i n t e r e s t  c h a r g e s  and r e p a y ­
ment o f  a l o a n ,  no a d d i t i o n a l  l o a n  w i l l  be f o r t h c o m i n g .  To t h e  
i n d i v i d u a l  f a r m e r  t h e  m a r g i n a l  r e t u r n  on h i s  c a p i t a l  i n v e s t m e n t  
w i l l  i n d i c a t e  w h e th e r  i n v e s t m e n t  i n  f a r m in g  i s  w o r t h w h i l e  o r  
w h e th e r  he s h o u l d  i n v e s t  o u t s i d e  f a r m in g  t o  o b t a i n  a more 
f a v o u r a b l e  r e t u r n  on h i s  c a p i t a l .  At t h e  n a t i o n a l  l e v e l ,  low
(7) The c o s t  o f  bo r rowed  c a p i t a l  i s  t a k e n  a s  Bank R a te  p l u s  1 . 5  
p e r  c e n t .
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m a r g i n a l  r e t u r n s  on a g r i c u l t u r a l  c a p i t a l  i n d i c a t e  a non-opt imum 
a l l o c a t i o n  o f  s c a r c e  c a p i t a l  r e s o u r c e s .
5 . 6 , 1 .  Some Prob lems o f  M easur in g  t h e  M a r g i n a l  P r o d u c t i v i t y
o f  C a p i t a l
In m e a s u r in g  t h e  r e t u r n  on m a r g i n a l  c a p i t a l  a 
p rob lem  a r i s e s  f rom t h e  f a c t  t h a t  a c a p i t a l  i n v e s t m e n t  does  no t  
p r o d u c e  o u t p u t  on i t s  own, b u t  r e q u i r e s  an a s s o c i a t e d  amount o f  
working c a p i t a l  e . g .  a  cow has t o  be f e d  (w ork ing  c a p i t a l )  b e f o r e  
any m i lk  ( o u t p u t )  i s  f o r t h c o m i n g .  P r o v id e d  on ly  v a r i a b l e  c o s t s  
a r e  i n v o l v e d  i n  t h e  a p p l i c a t i o n  o f  t h e  m a r g i n a l  c a p i t a l ,  t h e  
p rob lem can  be overcome by u s i n g  t h e  g r o s s  m arg in  o b t a i n e d  t o  
r e p r e s e n t  t h e  r e t u r n  on t h e  m a r g i n a l  c a p i t a l .  I f ,  however ,  t h e  
a s s o c i a t e d  c o s t s  o f  t h e  m a r g i n a l  c a p i t a l  i n v e s t m e n t  a r e  n o t  a l l  
o f  a  v a r i a b l e  c o s t  n a t u r e  and changed  l e v e l s  o f  f i x e d  c o s t s  a r e  
i n v o l v e d ,  t h e n  t h e  g r o s s  m arg in  i s  n o t  an a d e q u a t e  m ea su re  o f  t h e  
r e t u r n  on m a r g i n a l  c a p i t a l .  In  such  a s i t u a t i o n  t h e  m a r g i n a l  
r e t u r n  on c a p i t a l  c o u l d  on ly  be r e p r e s e n t e d  by t h e  a d d i t i o n a l  n e t  
farm income o r  management  and i n v e s t m e n t  incom e.  Any a t t e m p t  t o  
m easu re  t h e  m a r g i n a l  r e t u r n  on c a p i t a l  i n v e s t m e n t  w i t h i n  y e a r s ,  by 
m e a s u r in g  t h e  a d d i t i o n a l  income g e n e r a t e d  by t h e  c a p i t a l  i n v e s t m e n t  
i n  any one y e a r ,  i n c u r s  m e t h o d o l o g i c a l  p rob lem s  w i th  t h e  a v a i l a b l e  
d a t a .  The s i t u a t i o n  a r i s e s  due t o  c a p i t a l  b e in g  a r e s o u r c e  which 
i s  n o t  consumed i n  one t i m e  p e r i o d  o r  p r o d u c t i o n  p r o c e s s  t h u s  
c a p i t a l  g e n e r a t e s  a f l o w  o f  income o v e r  a p e r i o d .  In p r a c t i c e  
m ajo r  i n v e s t m e n t  on f a rm s  i s  u s u a l l y  pha s ed  o v e r  a p e r i o d  o f  y e a r s  
e . g .  t h o  e r e c t i o n  o f  new cow accom modat ion .  As a r e s u l t  t h e  
a d d i t i o n a l  income g e n e r a t e d  i n  t h e  e a r l y  y e a r s  may be low u n t i l  
such  t i m e  t h a t  t h e  b u i l d i n g  r e a c h e s  f u l l  u t i l i s a t i o n .  I t  i s  
p o s s i b l e  t h a t  r e g r e s s i o n  a n a l y s i s ,  u sed  i n  c o n j u n c t i o n  w i th  a 
t im e  s e r i e s  o f  c a p i t a l  i n v e s t m e n t  and income on t h e  s a m p l e  f a r m s ,  
c o u l d  p r o v i d e  e s t i m a t e s  o f  t h o  m a r g i n a l  r e t u r n  on c a p i t a l  i n v e s t e d .  
I t  was n o t  p o s s i b l e ,  however ,  t o  a p p ly  t h i s  t e c h n i q u e ,  duo t o  a 
l a c k  o f  s u i t a b l e  d a t a .  The t e c h n i q u e  a l s o  has  d i s a d v a n t a g e s :  
namely ,  t h a t  t h e  n a t u r e  o f  change  i n  a g r i c u l t u r e  c o u l d  mako t h e  
s e r i o u s  i t s e l f  o f  l i t t l e  v a l u e .
In o r d e r  t o  u s e  t h e  two s e p a r a t e  y e a r s  c r o s s - s e c t i o n a l  d a t a  
a v a i l a b l e  f o r  t h e  sam p le  f a r m s ,  i t  was d e c i d e d  t o  e s t i m a t e  t h o
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f u n c t i o n a l  r e l a t i o n s h i p  be tw een  t h e  t o t a l  c a p i t a l  employed on t h e  
f a rm s  and t h e  t o t a l  o u t p u t  p ro d u ce d  by t h e  c a p i t a l .  The m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  c a p i t a l  was t h e n  e s t i m a t e d  from t h e  f i r s t  
d e r i v a t i v e  o f  t o t a l  o u t p u t  r e g r e s s e d  on t o t a l  c a p i t a l .
The m a r g i n a l  p r o d u c t i v i t y  o f  t h e  farm c a p i t a l  e s t i m a t e d  by t h e  
above means i s  t h e  m a r g i n a l  o u t p u t  o f  t h e  c a p i t a l ,  n o t  t h e  
m a r g i n a l  r e t u r n  o f  t h e  c a p i t a l ,  which i s  t h e  m a r g i n a l  o u t p u t  l e s s  
t h e  a s s o c i a t e d  c o s t s  o f  u s i n g  t h e  c a p i t a l .  I d e a l l y ,  i t  i s  t h e  
m a r g i n a l  r e t u r n  on c a p i t a l  which s h o u l d  be m easured  b u t  t h i s  i s  
no t  p o s s i b l e  u s i n g  t h e  a v a i l a b l e  d a t a .  The m a r g i n a l  o u t p u t  o f  
t h e  c a p i t a l  i n p u t s  a p p r o x i m a t e s  t h e  m a r g i n a l  r e t u r n  on t h e  
c a p i t a l  i f  t h e  m a jo r  c o s t s  a s s o c i a t e d  w i th  t h e  u se  o f  t h e  c a p i t a l  
a r e  i n c l u d e d  as  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  r e g r e s s i o n  e q u a t i o n  
u sed  t o  e s t i m a t e  t h e  f u n c t i o n a l  r e l a t i o n s h i p  be tween  t o t a l  o u t p u t  
and t o t a l  c a p i t a l  i n p u t .  T h i s  a p p ro a c h  was a d o p t e d  i n  t h e  p r e s e n t  
s t u d y ;  d e t a i l s  o f  t h e  method u s e d  a r e  r e c o r d e d  i n  S e c t i o n  5 . 6 . 2 ,
I f  c r o s s - s e c t i o n a l  d a t a  i s  u s e d  f o r  t h o  i n p u t - o u t p u t  v a l u e s  whon 
e s t i m a t i n g  t h e  f u n c t i o n a l  r e l a t i o n s h i p  between  o u t p u t ,  c a p i t a l ,  
l a b o u r  and l a n d ,  t h e  r e s u l t i n g  i n t e r - f a r m  r e l a t i o n s h i p  may 
i n t r o d u c e  p rob le m s  o f  i n t e r p r e t a t i o n .  T h i s  p rob lem  may a r i s e  
b e c a u s e  t h e  i n t e r - f a r m  r e l a t i o n s h i p  i s  u s e d  t o  e x p l a i n  t h e  
e f f e c t  o f  c h a n g in g  l o v o l s  o f  c a p i t a l  i n p u t  on a s i n g l e  farm -  
an i n t r a  f a rm  r e l a t i o n s h i p .  O b j e c t i o n s  t o  t h e  u s e  o f  i n t o r -  
farm f u n c t i o n s  a r o  l e s s e n e d  i f  t h e  r e l a t i o n s h i p  i s  d e r i v e d  from 
fa rm s  o f  a s i m i l a r  t y p o  and s i t u a t i o n  and i f  a  j u d i c i o u s  c h o i c o  
o f  i n p u t s  i s  e x o r c i s o d ^ ^ ^ . The o t h e r  main c r i t i c i s m  o f  t h e  use  
o f  an i n t e r - f a r m  f u n c t i o n  t o  r e p r e s e n t  an i n t r a - f a r m  s i t u a t i o n
i s  t h e  p o s s i b l e  c o r r e l a t i o n  o f  i n t e n s i t y  o f  r e s o u r c e  i n p u t
( 9 )
w i t h  m a n a g e r i a l  a b i l i t y ,  Rasmussen and S a n d i l a n d s  assumed 
t h a t  t h e  c o r r e l a t i o n  was n o t  s t r o n g  be tw een  f a r m e r s  m a n a g e r i a l  
a b i l i t y  and t h o  way t h o y  combine t h e i r  r e s o u r c e s .  T h i s  
a s s u m p t io n  was s t r o n g l y  c r i t i c i s e d  by C r o t t y  and S t o n e ,  and by
^ ^ ^ L i t e r a t u r e  r e v i e w :  P l a x i c o ;  Heady and D i l l o n ;  Wragg and G o d s e l l ,  
p .  36.
( 9 )
L i t e r a t u r e  r e v i e w ,  p . 38.
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I t  was f a i t ,  however ,  t h a t  i n  t h e  c a s e  o f  s i n g l e  
e n t e r p r i s e  f a r m s  ( d a i r y )  i n  a  r e s t r i c t e d  a r e a  o f  S c o t l a n d  
( r e a s o n a b l e  s i m i l a r i t y  o f  c o n d i t i o n s )  t h a t  t h e  o b s e r v a t i o n  o f
( 11 )B e s s e l l  "In t h e  l o n g  t e r m ,  t h e  i n t e n s i t y  o f  i n p u t s  on any
farm w i l l  t e n d  t o  a d j u s t  i t s e l f  t o  t h e  s t a n d a r d  o f  management  o f  
t h e  farm . , . woul d a p p ly  t o  t h e  sam p le  o f  d a i r y  f a rm s  and 
p r o v i d e d  t h a t  i n t e r p r e t a t i o n  i s  r e s t r i c t e d  t o  a l i m i t e d  i n c r e a s e  
i n  i n t e n s i t y  o f  c a p i t a l  u s e ,  t h e n  t h e  i n t e r - f a r m  r e l a t i o n s h i p  
w i l l  s u p p l y  a r e a s o n a b l e  e s t i m a t e  o f  t h e  e f f e c t  o f  i n t r a - f a r m  
c h a n g e s .
5 , 6 , 2 .  A Cobb-Douglas  Model
The f u n c t i o n  s e l e c t e d  t o  p o r t r a y  t h e  r e l a t i o n s h i p  
between  c a p i t a l  i n p u t  and o u t p u t  was t h e  Cobb-Douglas  f u n c t i o n .  
T h i s  f u n c t i o n  i s  a l o g - l i n e a r  f u n c t i o n  which i s  r e l a t i v e l y  s i m p l e  
t o  a p p ly  and i s  n o t  e x t r a v a g a n t  i n  i t s  u se  o f  economic d a t a .  I t  
i s  a l s o  a good f i t  t o  t h e  oconomic d a t a  u s e d  ( s e e  S e c t i o n  5 . 6 , 3 . ) ,  
The g e n e r a l  form o f  t h e  f u n c t i o n  i s  a s  f o l l o w s s
V =  < x x ^ ^  x f  . . . . . . . . . . . . . . . . . . . . . . . . . . .  X p P ' ’
The r e g r e s s i o n  c o e f f i c i e n t s  ( | 3 ' s )  s u p p l y  d i r e c t l y  t h e  e l a s t i c i t i e s  
o f  p r o d u c t i o n ,  i n d i c a t i n g  t h e  p e r c e n t a g e  i n c r e a s e  i n  o u t p u t  f rom 
a one p e r  c e n t  i n c r e a s e  i n  a  g i v e n  r e s o u r c e .  The sum o f  t h e  p 
e x p o n e n t s  i n d i c a t e s  t h e  n a t u r e  of  r e t u r n s  t o  s c a l e  which a r e  i n  
o p e r a t i o n .  I f  t h e  p*s  sum t o  l e s s  t h a n  u n i t y  t h e n  d i m i n i s h i n g  
r e t u r n s  t o  s c a l e  o p e r a t e  and t h e m a r g i n a l  p r o d u c t i v i t y  o f  t h e  
r e s o u r c e s  d e c r e a s e s  as  a d d i t i o n a l  u n i t s  o f  r e s o u r c e  a r e  a p p l i e d .  
S i m i l a r l y ,  where t h o  sum o f  t h e  p e x p o n e n t s  i s  u n i t y ,  c o n s t a n t  
r e t u r n s  t o  s c a l e  a p p l y ,  and i f  t h e  sum i s  g r e a t e r  t h a n  u n i t y ,  
i n c r e a s i n g  r e t u r n s  t o  s c a l e  o p e r a t e .
^ ^ ^ ^ L i t e r a t u r e  r e v i e w ,  p .  38,
( 11 ) L i t e r a t u r e  r e v i e w ,  p . 37 .
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In o r d e r  t o  e s t i m a t e  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  a s i n g l e  
r e s o u r c e  i n p u t  t h e  f u n c t i o n  i s  p a r t i a l l y  d i f f e r e n t i a t e d  e .g ,
, A '  '  ■ ..................ÙY /  1 2  "P
r e p r e s e n t s  t h e  m a r g i n a l  o u t p u t  f o r  a  ono u n i t  c ha nge  i n  i n p u t  
o f  w i th  Xg Xp h e l d  c o n s t a n t .
For  t h e  r e a s o n s  s t a t e d  i t  was c o n s i d e r e d  t h a t  t h e  Cobb-Douglas  
f u n c t i o n  was a s u i t a b l e  means o f  e s t i m a t i n g  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  c a p i t a l  on t h o  d a i r y  fa rm  s a m p l e .
Two p o i n t s  r e g a r d i n g  t h e  u s e  o f  a Cobb-Douglas  f u n c t i o n  s h o u l d  be 
n o t e d .  F i r s t l y ,  t h e  f u n c t i o n  i s  t r a n s f o r m e d  i n t o  a  l i n e a r  e q u a t i o n  
f o r  e s t i m a t i o n  p u r p o s e s :  t h i s  r e s u l t s  i n  e s t i m a t e s  f o r  t h e  
e l a s t i c i t y  o f  p r o d u c t i o n  f o r  each i n p u t  and t h e  e l a s t i c i t y  o f  
s u b s t i t u t i o n  b e in g  c o n s t a n t  bu t  t h i s  i s  no t  a  p rob lem  w i th  t h e  
p r e s e n t  d a t a  ( l i m i t e d  fa rm  s i z e s  and s i n g l e  e n t e r p r i s e  f a r m s ) .  
S e c o n d l y ,  t h e  t r a n s f o r m a t i o n  a l s o  i m p l i e s  t h a t  p r o p o r t i o n a l  
c h a n g es  i n  i n p u t s  have  e q u a l  w e ig h t  t h r o u g h  t h e  r a n g e  o f  d a t a  
b e in g  f i t t e d  t o  t h e  f u n c t i o n .  I f  t h i s  i s  u n t r u e  a  b i a s  w i l l  
r e s u l t ,  b u t  t h e  p rob lem  i s  m in im is e d  by r e s t r i c t i n g  p r e d i c t i o n  
from t h e  f u n c t i o n  t o  a r a n g e  c l o s e  t o  t h e  g e o m e t r i c  moan o f  t h e  
v a r i o u s  i n p u t  f a c t o r s .
Three  p ro b le m s  may a r i s e  when u s i n g  Cobb-Douglas  f u n c t i o n s :  namely ,  
i n t e r  v e r s u s  i n t r a  f a rm  f u n c t i o n s ,  m u l t i c o l l i n e a r i t y , and f a c t o r  
p r o d u c t  a g g r e g a t i o n .  The f i r s t  prob lem has  a l r e a d y  been d i s c u s s e d .  
I f  t h e  p rob lem  o f  m u l t i c o l l i n o a r i t y  e x i s t s  i n  t h e  f u n c t i o n  t h o  
s t a n d a r d  e r r o r s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  may be i n f l a t e d  
and t h e  c o e f f i c i e n t s  t h e m s e l v e s  may bo b i a s e d .  The number o f  i n ­
p u t s  i n  t h e  f u n c t i o n  wero t h e r e f o r e  r e s t r i c t e d  i n  o r d e r  t o  m i n i ­
mise  t h e  d a n g e r  f rom m u l t i c o l l i n o a r i t y .  The e x t e n t  o f  t h o  
e x i s t e n c e  o f  m u l t i c o l l i n e a r i t y  i n  t h e  c a l c u l a t e d  f u n c t i o n s  f o r  
W. S c o t l a n d  i s  d i s c u s s e d  i n  S e c t i o n  5 , 6 , 3 ,
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A g g r s g a t i o n  b i a s  may e x i s t  i n  t h o  dopendon t  v a r i a b l e  a s  w e l l  as  
t h e  i n p u t  v a r i a b l e s  o f  t h e  f u n c t i o n *  In  t h e  sa m p le  o f  d a i r y  f a r m s ,  
b i a s  i n t r o d u c e d  due t o  p r o d u c t  a g g r e g a t i o n  i s  l i k e l y  t o  be s l i g h t  
s i n c e  t h e  p r i n c i p a l  c o n s t i t u e n t  o f  o u t p u t  i s  t h e  same p r o d u c t  
on a l l  f a rm s  i . e .  m i l k ,  and t h e  p r i c e  r e c e i v e d  by t h e  p r o d u c e r  
f o r  t h e  m i lk  w i l l  v a ry  on ly  s l i g h t l y  due t o  q u a l i t y  payments*
On t h e  q u e s t i o n  o f  i n p u t  v a r i a b l e s ,  i t  was d e c id e d  t o  i n t r o d u c e  
l a n d  and l a b o u r  i n  a d d i t i o n  t o  c a p i t a l .  The p u r p o s e  was t o  
a t t e m p t  t o  m in im is e  t h e  r e s i d u a l  v a r i a n c e  i n  o u t p u t ,  y e t  n o t  
i n t r o d u c e  t o o  many v a r i a b l e s  which c o u l d  r e s u l t  i n  s e r i o u s  
m u l t i c o l l i n e a r i t y  «
Tho v a r i a b l e  u s e d  t o  r e p r e s e n t  l a n d  was a d j u s t e d  a c r e s ,  which 
went some way to w a r d s  c o m p e n s a t in g  f o r  low e r  q u a l i t y  l a n d .  The 
u se  o f  r e n t a l  v a l u e  o f  t h e  l a n d  was a v o id e d  a s  i t  was f e l t  t h e  
e x i s t i n g  r e n t a l  v a l u e s  d i d  no t  t r u l y  r e p r e s e n t  t h e  v a r i a t i o n  i n  
l a n d  v a l u e .
The l a b o u r  v a r i a b l e  was t h e  t o t a l  wage b i l l  o f  t h e  f a rm  i n c l u d i n g  
an im p u te d  v a l u e  f o r  f a r m e r  and w i f e  manual  l a b o u r  and u n p a id  
farm l a b o u r .  In  t h i s  way i t  was hoped t o  r e p r e s e n t  t h e  t r u e  con­
t r i b u t i o n  o f  l a b o u r  t o  t h o  o u t p u t  p r o d u c e d .
The c a p i t a l  i n p u t  v a r i a b l e  p r e s e n t e d  more o f  a p ro b le m ,  s i n c e  a
c h o i c e  i s  p o s s i b l e  be tw een  t h e  i n v e n t o r y  v a l u e  o f  t h e  c a p i t a l  o r
an e s t i m a t e  o f  t h e  a c t u a l  i n p u t  o f  c a p i t a l  s e r v i c e s  d u r i n g  t h o
(1 2 )p r o d u c t i o n  p e r i o d ,  A r e v i e w  o f  t h e  r e l e v a n t  l i t e r a t u r e  
i n d i c a t e d  a t r e n d  away from t h e  uso o f  i n v e n t o r y  v a l u e s  a s  t h e  
c a p i t a l  i n p u t  v a r i a b l e .  S i n c e  t h e  r e l a t i o n  be tw een  t h e  c a p i t a l  
s t o c k s  and o u t p u t  o f  t h e  d a i r y  fa rm  was a l r e a d y  i n v e s t i g a t e d  i n  
S e c t i o n  4 , 3 . 3 .  i t  was d e c i d e d  t o  a dop t  t h e  c o n c e p t  o f  a f l o w  of  
s e r v i c e s  p r o v i d e d  by t h e  e x i s t i n g  c a p i t a l .  The r e q u i r e m e n t  was 
t h e r e f o r e  t o  e s t i m a t e  t h e  a n n u a l  f l o w  o f  s e r v i c e s  f rom t h e  
t e n a n t s  c a p i t a l  i n v e s t e d  on t h e  sam ple  f a r m s .  The c a p i t a l  i n p u t
( l 2 ) L i t e r a t u r e  r e v ie w  p p . 3 4 - 3 5 ,
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v a r i a b l e  was d e f i n e d  a s  t h e  sum of  a)  S to c k  i n p u t  and b) 
Mach inery  and f i x e d  equ ip m en t  i n p u t .  The s t o c k  i n p u t  was d e r i v e d  
as  f o l l o w s :
l / 5 t h  o f  t h e  ope n ing  v a l u a t i o n  o f  s t o c k  p l u s  f e e d  e x p e n s e s  p l u s  
f e r t i l i s e r  e x p e n s e s .
One f i f t h  o f  t h e  o p e n in g  v a l u a t i o n  o f  l i v e s t o c k  was assumed t o  
r e p r e s e n t  t h e  a n n u a l  i n p u t  o f  l i v e s t o c k  c a p i t a l  s e r v i c e s ,  a s  t h e  
a v e r a g e  c u l l  r a t e  on t h e  d a i r y  farm sam ple  was t w e n ty  p e r  c e n t .  
Feed and f e r t i l i s e r  e x p e n s e s  were added a s  o u t p u t  i s  m easu red  
g r o s s  i . e .  no d e d u c t i o n  was made f o r  t h e  v a r i a b l e  c o s t s  a s s o c i a t e d  
w i th  t h e  u s e  o f  t e n a n t s  c a p i t a l .  The d e r i v a t i o n  o f  t h e  m ach inery  
c a p i t a l  i n p u t  was a s  f o l l o w s :
Net t o t a l  d e p r e c i a t i o n  p l u s  r e p a i r s  and r u n n i n g  c o s t s  o f  m ach inery  
and f i x e d  e q u ip m e n t .
The r a t e  o f  d e p r e c i a t i o n  was assumed t o  r e p r e s e n t  t h e  a n n u a l  i n p u t  
o f  m ac h in e ry  s e r v i c e s .  R e p a i r s  and r u n n i n g  c o s t s  were added f o r  
s i m i l a r  r e a s o n s  a s  were f e e d  and f e r t i l i s e r s  i n  t h e  c a s e  o f  s t o c k  
c a p i t a l .
Two Cobb-Douglas  models  were p r e p a r e d ,  one u s i n g  t h e  a g g r e g a t e  
c a p i t a l  i n p u t  and t h e  o t h e r  u s i n g  t h e  c a p i t a l  i n p u t  d i s a g g r e g a t e d  
i n t o  i t s  two c om pone n t s ,  s t o c k  and m a c h i n e r y .
5 . 6 , 3 ,  The V a r i a b l e s  o f  t h e  Cobb-Douglas  Model
Gross  Output
A d j u s t e d  a c r e s
Labour
T o t a l  T e n a n t s  C a p i t a l
>=5 = M achinery  C a p i t a l
S to c k  C a p i t a l
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The "goodness  o f  f i t "  o f  t h o  d a t a  t o  t h o  e q u a t i o n s  was h i g h ,
94-97 po r  c e n t  e x p l a i n e d  v a r i a t i o n .  The t e n a n t e d  farm g ro u p s  
wore b e t t e r  t h a n  t h e  owner  o c c u p i e d  g r oups  i n  t h i s  r e s p e c t .  A 
s i m i l a r  s i t u a t i o n  p e r t a i n e d  i n  S e c t i o n  4 . 3 . 3 .  -  t h e  c a u s a l  c h a i n  
model .  The Cobb-Douglas  model e q u a t i o n s  would seem t o  be q u i t e  
r e l i a b l e  f o r  p r e d i c t i o n  p u r p o s e s .  The aim o f  t h i s  s e c t i o n  i s  
n o t ,  however ,  p r e d i c t i o n  o f  g r o s s  o u t p u t ,  bu t  t h e  e s t i m a t i o n  o f  
t h e  m a r g i n a l  p r o d u c t i v i t y  o f  c a p i t a l ,  which r e l i e s  on an a c c u r a t e  
d e t e r m i n a t i o n  o f  t h e  s t r u c t u r a l  p a r a m e t e r s .  I f  m u l t i c o l l i n e a r i t y  
i s  p r e s e n t ,  r e s u l t i n g  i n  i n f l a t e d  s t a n d a r d  e r r o r s  and b i a s e d  
r e g r e s s i o n  c o e f f i c i e n t s ,  t h e  e q u a t i o n s  would n o t  be s u i t a b l e  f o r  
t h e  e s t i m a t i o n  o f  m a r g i n a l  p r o d u c t i v i t i e s .  In  r e l a t i o n s  1 t o  8 
t h e r e  was n o t  a t  any t i m e  more t h a n  one i n p u t  v a r i a b l e  i n  .an 
e q u a t i o n  which was s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  a t  t h e  5 p e r  
c e n t  l e v e l  o f  s i g n i f i c a n c e  and i n  t h e  c a s e  o f  r e l a t i o n s  2,  4 ,
5 and 7 t h e  l a c k  o f  s i g n i f i c a n c e  was m a r g i n a l  a s  t h e  c o e f f i c i e n t s  
o f  t h e  n o n - s i g n i f i c a n t  v a r i a b l e s  were s i g n i f i c a n t  a t  t h e  10 p e r  
c e n t  l e v e l .  Only i n  e q u a t i o n s  6 and 8 were t h e r e  i n p u t  v a r i a b l e s  
which were n o n - s i g n i f i c a n t  even a t  t h e  10 p e r  c e n t  l e v e l ,  bu t  
t h e  p r e s e n c e  o f  c o l l i n e a r i t y  was n o t  c o n c l u s i v e .
A s t u d y  o f  t h e  z e r o - o r d e r  c o r r e l a t i o n  c o e f f i c i e n t  m a t r i c e s  
(Appendix  I I )  ( T a b l e s  1- 8 ) was made t o  f u r t h e r  i n v e s t i g a t e  t h e  
p o s s i b i l i t y  o f  m u l t i c o l l i n e a r i t y  i n  t h e  r e l a t i o n s h i p s .  The 
m a t r i c e s  showed t h e r e  were s t r o n g  r e l a t i o n s h i p s  be tw een  each  o f  
t h e  i n p u t  v a r i a b l e s  and g r o s s  o u t p u t  ( t h e  d e p e n d e n t  v a r i a b l e )  
bu t  i n  a l l  c a s e s  t h e  m u l t i p l e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  (R ) 
was s i g n i f i c a n t l y  g r e a t e r  t h a n  any one c o e f f i c i e n t  o f  d e t e r m i n a t i o n  
o f  an i n p u t  v a r i a b l e ,  i n d i c a t i n g  t h a t  no one v a r i a b l e  a c c o u n t e d  
f o r  a l l  o f  t h e  e x p l a i n e d  v a r i a t i o n  o f  t h e  e q u a t i o n .  I f  a h igh  
c o r r e l a t i o n  e x i s t s  be tw een  i n p u t  v a r i a b l e s ,  t h e  r e g r e s s i o n  
c o e f f i c i e n t s  ( e l a s t i c i t i e s  o f  p r o d u c t i o n )  may be b i a s e d .  The 
p rob lem  a r i s e s  i n  d e f i n i n g  a  h ig h  c o r r e l a t i o n .  In p r a c t i c e ,  i f  
no t  more t h a n  a b o u t  50-60  p e r  c e n t  o f  t h o  v a r i a t i o n  b e tw een  i n p u t s  
i s  a c c o u n t e d  f o r  by a  r e l a t i o n s h i p ,  t h e n  m u l t i c o l l i n e a r i t y  may 
n o t  have  r e a c h e d  s e r i o u s  p r o p o r t i o n s .  Of t h e  r e l a t i o n s h i p s  1 , 3 ,
5 and 7 i . e .  t h o s e  where  t h e  c a p i t a l  i n p u t  was a g g r e g a t e d ,  
m u l t i c o l l i n e a r i t y  was n o t  a  s e r i o u s  p rob lem  w i th  t h e  p o s s i b l e
- 1 5 6 -
e x c e p t i o n  o f  t h e  a s s o c i a t i o n  botwesn l a n d  and l a b o u r  i n  r e l a t i o n s
5 and 7 (owner  o c c u p i e r s  1969 /70  and 1 9 7 0 / 7 1 ) .  In  t h e  r e m a i n i n g  
r e l a t i o n s h i p s  2,  4 ,  6 and 8 i . e .  t h o s e  whore t h e  c a p i t a l  i n p u t  
was d i s a g g r e g a t e d  i n t o  s t o c k  and m ach inery  c a p i t a l ,  t h e  p rob lem  
o f  m u l t i c o l l i n e a r i t y  was p r o b a b l y  more s e r i o u s .  In  r e l a t i o n s h i p s  
2 and 4 ( T e n a n t s  1969 /70  and 1970 /71)  t h e r e  e x i s t e d  a marked h ig h  
c o l l i n e a r i t y  be tw een  v a r i a b l e s  X ^ ( l a b o u r )  and X^(m ach inery  c a p i t a l )  
and a l s o  X^(machinory  c a p i t a l )  and  X ^ ( s t o c k ) .  In r e l a t i o n s h i p s
6 and 0 (owner  o c c u p i e r s  1969 /70  and 1970 /71)  t h o  h i g h  c o l l i ­
n e a r i t y  was be tw een  X g / l a n d )  and X ^ ( l a b o u r ) .
I f  t h e  b a l a n c e  be tw een  c o s t s  and p r i c e s  ch a n g es  be tw een  y e a r s ,  t h e  
e l a s t i c i t i e s  o f  t h e  i n p u t  v a r i a b l e s  w i l l  no t  be c o n s i s t e n t .
R e f e r e n c e  t o  S e c t i o n  3*4.  p . 48 showed t h a t  be tw een  1969 /70  and 1970 /  
71 c h a n g e s  i n  c o s t s  were a p p r o x i m a t e l y  b a l a n c e d  by c h a n g e s  i n  p r i c e s .  
The p c o e f f i c i e n t s  were t e s t e d  f o r  c o n s i s t e n c y  be tw een  t h e  two 
y e a r s .  No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  P = 0 ,0 5  
l e v e l  c o u l d  be e s t a b l i s h e d  (Appendix  I I ) ( T a b l e s  9a and  9 b ) ,
A l though  i t  i s  no t  p o s s i b l e  t o  p r o v e  t h a t  t h e r e  i s  no d a n g e r  f rom 
m u l t i c o l l i n e a r i t y ,  t h e  e q u a t i o n s  a r e  b e l i e v e d  t o  be s u f f i c i e n t l y  
r e l i a b l e  t o  p e r m i t  u s e f u l  e s t i m a t e s  o f  t h e  m a r g i n a l  p r o d u c t i v i t y  
o f  c a p i t a l  t o  be d e r i v e d .  The c a p i t a l  i n p u t  v a r i a b l e s  were 
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  P = 0 .001  l e v e l  i n  a l l  e q u a t i o n s  
e x c e p t  f o r  X^(m ach inery  c a p i t a l )  i n  r e l a t i o n  4 which was s i g ­
n i f i c a n t  a t  t h e  P = 0,01  l e v e l  and X^ i n  r e l a t i o n  2 which was5
n o n - s i g n i f i c a n t  a t  t h e  P = 0 . 0 5  l e v e l .  T h i s  v a r i a b l e ,  however ,  
was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  P ± 0.1 l e v e l .  I t  was 
t h e r e f o r e  d e c i d e d  t o  a c c e p t  t h e  v a r i a b l e  as  b e in g  s i g n i f i c a n t  
f o r  e s t i m a t i o n  p u r p o s e s ,  a l t h o u g h  t h e  r e l i a b i l i t y  o f  t h o  
e s t i m a t e s  b a s e d  on t h i s  v a r i a b l e  w i l l  be l o w e r ,  a s  i s  d e m o n s t r a t e d  
i n  F i g u r e  5 . 6 . 2 ,  p . 163 ,
Tho l e v o l  o f  s i g n i f i c a n c e  o f  t h e  l a n d  and l a b o u r  i n p u t  v a r i a b l e s  
was r e l a t i v e l y  u n i m p o r t a n t  a s  t h e y  w i l l  be h e l d  c o n s t a n t  a t  t h e i r  
g e o m e t r i c  mean v a l u e s  d u r i n g  t h e  d e t e r m i n a t i o n  o f  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  c a p i t a l  i n p u t s .  However ,  i t  was c o n s t r u c t i v e  
t o  n o t e  t h a t  c a p i t a l  was a  s t r o n g e r  d e t e r m i n a n t  o f  g r o s s  o u t p u t  
t h a n  l a b o u r  i n p u t  which i n  t u r n  was s t r o n g e r  t h a n  t h o  l a n d  i n p u t .
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5 , 6 . 4 .  Marginal  P r o d u c t i v i t y  E s t im a tes  o f  Tenants  C a p i t a l
T a b l e  5 . 6 . 4 . 1 . Average C a p i t a l  I n p u t  and M a rg i n a l  P r o d u c t i v i t y  
o f  T e n a n t s  C a p i t a l ,  1969/70  and 1 9 7 0 / 7 ?
--------------------------------
T e n a n te d  Farms Owner Occupied  
Farms
1969/70 1970/71 1969/70 1970/71
Av.Farm Outpu t  £ 10470 11200 11880 12760
A v . I n p u t  o f  T e n a n t s  C a p i t a l  
£:
1) T o t a l  T e n a n t s  C a p i t a l  X^ 6288 6985 7461 8127
2) Mach inery  Cap. 1724 1825 1917 2018
3) S t o c k  Cap.  X, 6 4479 5047 5456 5980
M a r g i n a l  Ou tpu t  o f  T e n a n t s  
C a p i t a l  a t  I n p u t  Means 
£ / £ :
1) T o t . T e n a n t s  Cap.  X^ 1 .144 1 .206 1 .127 1 .058
2) M achinery  Cap,  X^ 1 .004 1 .8 3 5 1 .6 9 3 1.431
3) S t o c k  Cap. Xg 1 .177 1.120 1 .0 3 9 1 .003
Note:  I n p u t s  a l l  h e l d  a t  g e o m e t r i c  mean v a l u e s .
The above  t a b l e  shows t h e  a v e r a g e  ( g e o m e t r i c  mean) i n p u t  o f  t e n a n t s  
c a p i t a l  p e r  annum and i t s  m a r g i n a l  p r o d u c t i v i t y ,  f o r  b o th  farm 
g r oups  i n  1969 /70  and 1 9 7 0 / 7 1 ,
The a v e r a g e  i n p u t  o f  t e n a n t s  c a p i t a l  was h i g h e r  f o r  t h e  owner 
o c c u p i e d  fa rm  group  t h a n  f o r  t h o  t e n a n t e d  farm group  which may bo 
t h e  r e a s o n  f o r  t h e  g e n e r a l l y  l o w e r  l e v e l  o f  t h e  m a r g i n a l  p r o d u c t ­
i v i t i e s  o f  t h e  c a p i t a l  i n p u t s  on t h e  owner o c c u p i e d  f a r m s .  
M ach inery  c a p i t a l  (X^) i n  t h e  t e n a n t e d  farm g r o u p ,  1 9 6 9 / 7 0 ,  d i d  
no t  f o l l o w  t h i s  p a t t e r n .  The l i k e l y  c a u s e  o f  t h i s  e x c e p t i o n  was 
t h e  low l e v e l  o f  s i n g i f i c a n c o  (P = 0 .1  l e v a i )  o f  t h e  p 
c o e f f i c i e n t  i n  r e l a t i o n  2.  S e c t i o n  5 . 6 . 3 . ,  which p r o d u c e d  a 
l e s s  r e l i a b l e  e s t i m a t e  o f  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  v a r i a b l e  
Xg i n  1 9 6 9 / 7 0 .  The m a r g i n a l  p r o d u c t i v i t i e s  o f  t h o  owner o c c u p ie d  
farm g r o u p s  were e x p e c t e d  t o  bo l o s s  t h a n  t h o s e  o f  t h e  t e n a n t e d
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g ro u p s  b e c a u s e  t h e  e l a s t i c i t i e s  o f  p r o d u c t i o n  o f  t h e  i n d i v i d u a l  
i n p u t  v a r i a b l e s  i n  b o th  g ro u p s  were l o s s  t h a n  u n i t y ,  i n d i c a t i n g  
d e c r e a s i n g  r e t u r n s  t o  s c a l e  o f  i n p u t  u s e .  (Owner o c c u p i o r s  
o p e r a t e  a t  h i g h e r  a v e r a g e  i n p u t  l e v e l s ) .
The a b s o l u t e  v a l u e s  f o r  t h e  m a r g i n a l  p r o d u c t i v i t i e s  o f  t h e  t o t a l  
t e n a n t s  c a p i t a l  (X^) v a r i a b l e  showed t h a t  t h e  p r o d u c t i v i t y  o f  t h o  
c a p i t a l  i n v e s t e d  was n o t  p a r t i c u l a r l y  h i g h .  Whether  t h e  r e t u r n  
a c h i e v e d  p e r  pound i n v e s t e d  was a d e q u a t e  i s  c o n s i d e r e d  l a t e r .
A s u r p r i s i n g  f e a t u r e  o f  t h e  r e s u l t s  was t h e  h i g h e r  l e v e l  o f  
m a r g i n a l  p r o d u c t i v i t y  o f  m ac h ine ry  i n v e s t m e n t  t h a n  o f  l i v e s t o c k  
i n v e s t m e n t ,  a t  t h e  mean l e v e l  o f  c a p i t a l  i n p u t  ( e x c e p t  i n  t h e  c a s e  
o f  t h e  l a s s  r e l i a b l e  m ac h in e ry  v a r i a b l e  (X^) o f  t h e  t e n a n t e d  
g roup  i n  1 9 6 9 / 7 0 ) .  The v a l u e s  f o r  t h o  m a r g i n a l  p r o d u c t i v i t i e s  
c o u l d  i n d i c a t e  t h a t  t h e  f a r m e r s  were o p e r a t i n g  c l o s e r  t o  t h e  
optimum i n p u t  o f  c a p i t a l  r e g a r d i n g  l i v e s t o c k  i n v e s t m e n t ,  bu t  were 
u n d e r - c a p i t a l i s e d  i n  t e r m s  o f  m ach inery  i n v e s t m e n t ,  (Assuming 
t h o  m a r g i n a l  c o s t  o f  m ac h in e ry  and l i v e s t o c k  c a p i t a l  i s  e q u a l ) .
Com pari son  o f  t h e  two y e a r s  r e s u l t s  i n d i c a t e d  an i n c r e a s e  i n  t h e  
t e n a n t s  c a p i t a l  i n v e s t e d  ( c u r r e n t  v a l u e s )  i n  a l l  c a t e g o r i e s  o f  
c a p i t a l  i n p u t s .  The m a r g i n a l  p r o d u c t i v i t i e s  o f  t h e  c a p i t a l  i n p u t s  
can  t h e r e f o r e  be e x p e c t e d  t o  bo l e s s  i n  1970/71 t h a n  i n  t h e  
p r e v i o u s  y o a r .  T h i s  was v e r i f i e d  i n  a l l  c a s e s  f o r  t h e  owner  
o c c u p i e d  fa rm  g roup  and  f o r  s t o c k  c a p i t a l  i n  t h e  t e n a n t e d  g r o u p .  
M ach ine ry  and t o t a l  t e n a n t s  c a p i t a l  d i d  n o t  f o l l o w  t h i s  p a t t e r n  
i n  t h o  t e n a n t e d  g r o u p .  The l o s s  r e l i a b l e  e s t i m a t e  f o r  m ach inery  
c a p i t a l  i n  1969/70  was a g a i n  t h o  l i k e l y  p a r t i a l  c a u s e  o f  t h e  
d i s c r e p a n c y  i n  t h e  c a s e  o f  t h e  m ach inery  c a p i t a l .  The i n c r e a s e  
i n  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  t o t a l  t e n a n t s  c a p i t a l  be tw een  
1969/70  and 1970/71 c o u l d  be d e c e p t i v e ,  due t o  t h e  p r o d u c t i v i t i e s  
b e in g  m ea s u red  a t  c u r r e n t  v a l u e s .
S i n c e  t h e  movement i n  c o s t s  and p r i c e s  o f  a g r i c u l t u r a l  p r o d u c t s  
was a p p r o x i m a t e l y  e q u a l  be tw een  1969/70  and 1970/71 i t  was 
p o s s i b l e  t o  r e c a l c u l a t e  t h o  m a r g i n a l  p r o d u c t i v i t i e s  f o r  1970/71 
u s i n g  c a p i t a l  i n p u t  v a l u e s  which wore d e f l a t e d  by t h e  u n i t  c o s t  
i n c r e a s e  o f  t h o  i n p u t s .  T h i s  p r o c e s s  e n a b l e d  t h o  e s t i m a t e d
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m a r g i n a l  p r o d u c t i v i t i e s  f o r  t h e  tujo y e a r s  t o  be  v a l i d l y  compared .  
I t  i s  n o t  e a s y  t o  e s t i m a t e  t h o  i n c r e a s e  i n  u n i t  c o s t  o f  t h e  com­
p o s i t e  c a p i t a l  v a r i a b l e s  b u t  c a l c u l a t e d  i n d e x  numbers  wore p r e ­
p a r e d  and a r e  shown i n  Appendix I I  T a b l e  10,  Tho c a l c u l a t e d  
i n d e x  numbers  wore u s e d  t o  i n f l a t e  t h e  1969/70 c a p i t a l  i n p u t  
moans t o  1970/71 v a l u e s .  The a d j u s t e d  c a p i t a l  i n p u t s  were t h e n  
u s e d  t o  r e c a l c u l a t e  t h e  m a r g i n a l  p r o d u c t i v i t i e s  f o r  t h e  c a p i t a l
i n p u t s  i n  1969/70  and 1 9 7 0 /7 1 ,  u s i n g  t h e  1970/71 e s t i m a t e s  f o r
( 13 )t h o  p r o d u c t i o n  e l a s t i c i t i e s ,  
T a b lo  5 , 6 , 4 . 2 ,
Tho r e s u l t s  a r e  t a b u l a t e d  i n
T a b l e  5 . 6 . 4 . 2 . M a r g i n a l  P r o d u c t i v i t y  o f  T o n a n t s  C a p i t a l  ( a t
i n p u t  'moans) A d ju s to d  f o r  U n i t  Change s  i n  C o s t s . 
1 969 /70  and 1970/71
T e n a n te d  Farms Owner Occupied  
Farms
1969/70 1970/71 1969/70 1970/71
M a rg i n a l  P r o d u c t i v i t i e s  
£ / £ :
1) T o t a l  T e n a n t s  C a p i t a l
2) M ach ine ry  C a p i t a l
3) S t o c k  C a p i t a l
1 .219
1 .7 7 4
1 .087
1 .218
1 ,7 6 5
1 ,090
1 .0 5 5  
1 .3 8 5  
1 ,0 0 9
1 .0 57  
1 .377  
1 .0 1 4
The v a l u e s  f o r  t h o  m a r g i n a l  p r o d u c t i v i t y  o f  t h o  t h r e e  t e n a n t s  
c a p i t a l  c a t e g o r i e s  i n  T a b l e  5 . 6 , 4 , 2 , ,  r e p r e s e n t  t h e  e s t i m a t e d  
m a r g i n a l  p r o d u c t i v i t y  a f t e r  r em ova l  o f  t h e  e f f e c t  o f  u n i t  p r i c e  
i n c r e a s e s  on t h e  c o s t  o f  t h e  c a p i t a l  i n p u t s  and t h e  e f f e c t  o f  
i n c r e a s e d  i n t e n s i t y  o f  c a p i t a l  u s e  ( i . e .  t h e  i n c r e a s e  i n  a v e r a g e  
i n p u t  o f  c a p i t a l  be tw een  1969 /70  and 1 9 7 0 / 7 1 ) ,  In  a l l  c a s e s  t h e  
m a r g i n a l  p r o d u c t i v i t i e s  o f  t h e  t e n a n t e d  fa rm  g r o u p s  were h i g h e r
( 13) 2The 1969/70  p r o d u c t i o n  e l a s t i c i t i e s  were no t  u s e d  as  R f o r
t h e  1970/71 e q u a t i o n s  was h i g h e r  and a l l  t h e  c a p i t a l  i n p u t
r e g r e s s i o n  c o e f f i c i e n t s  were s t a t i s t i c a l l y  s i g n i f i c a n t .
T a b l e s  9a and 9b Appendix  I I  shows t h a t  no s t a t i s t i c a l
d i f f e r e n c e  e x i s t s  be tw een  t h e  p c o e f f i c i e n t  e s t i m a t e s  i n  t h o
two y e a r s .  O v e r a l l ,  i t  was d e c i d e d  t h e  1970/71 e q u a t i o n s
were t h o  more r e l i a b l e  e s t i m a t o r s .
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t h a n  t h e  o w n o r - o c c u p i e d  farm g r o u p s ,  i n d i c a t i n g  e i t h e r  more 
e f f i c i e n t  c a p i t a l  u t i l i s a t i o n  by t h e  t e n a n t  f a r m e r s  o r  u n d e r ­
c a p i t a l i s a t i o n  ,
Comparison  o f  t h e  two y e a r s  r e s u l t s  showed o n l y  s l i g h t  c h a n g e s  i n  
t h e  m a r g i n a l  p r o d u c t i v i t i e s  i n  t h e  s e c o n d  y e a r .  S i n c e  t h e  e f f e c t  
o f  u n i t  p r i c e  c h a n g e s  i n  t h e  c o s t  o f  t h e  i n p u t s  and t h e  i n c r e a s e  
i n  c a p i t a l  i n t e n s i t y  has  been e l i m i n a t e d  from t h e s e  m a r g i n a l  
p r o d u c t i v i t y  e s t i m a t e s ,  t h e  c h a n g e s  i n  p r o d u c t i v i t y  must  be due 
t o  exogenous  f a c t o r s  e . g ,  w e a t h e r .  The change  i n  p r o d u c t i v i t y  
was s i m i l a r  f o r  b o th  t h e  o w n e r - o c c u p i e d  and  t e n a n t e d  f a rm  g r o u p s ;  
t h e  exogenous  f a c t o r s  t h e r e f o r e  a f f e c t e d  t h e  farm g r o u p s  e q u a l l y ,  
and t o  a l i m i t e d  e x t e n t .
The m a r g i n a l  p r o d u c t i v i t y  o f  t h e  s t o c k  c a p i t a l  i n p u t  was low e r  
t h a n  t h a t  o f  t h e  m ac h in e r y  c a p i t a l  i n p u t ,  i n d i c a t i n g  t h e  
p o s s i b i l i t y  o f  u n d e r - c a p i t a l i s a t i o n  i n  t e r m s  o f  m ac h in e ry  c a p i t a l  
i n p u t  and o v e r - c a p i t a l i s a t i o n  i n  t e r m s  o f  l i v e s t o c k  c a p i t a l  i n p u t ,  
i f  m ac h in e r y  and  l i v e s t o c k  c a p i t a l  ware assumed t o  ha ve  e q u a l  
c o s t s  p e r  u n i t  o f  c a p i t a l  i n v e s t e d .
The p r o f i t  m ax im is ing  i n p u t  o f  m ach inery  and l i v e s t o c k  c a p i t a l  
i s  d e t e r m i n e d  when t h e  m a r g i n a l  c o s t  o f  t h e  c a p i t a l  i n p u t  e q u a t e s  
w i th  t h e  m a r g i n a l  r e v e n u e  p r o d u c t  o f  t h e  c a p i t a l  i n p u t s .
I f  i t  i s  assumed t h a t  t h e  c a p i t a l  i n v e s t e d  i n  a  f a r m  h a s  t o  be 
bor row ed  a t  i n t e r e s t - b o a r i n g  r a t e s ,  t h e n  t h e  m a r g i n a l  c o s t  of  
t h e  c a p i t a l  w i l l  be  r a p r o s e n t o d  by t h e  i n t e r e s t  r a t e  on bor rowed  
f u n d s  which e x i s t e d  i n  1 9 6 9 - 7 1 ,  T a b l e  5 . 6 , 4 , 3 ,  shows t h e  
b o r ro w in g  r a t e s  i n  f o r c o  i n  1969 /70  and 1970/71 and  t h e  e s t i m a t e d  
m a r g i n a l  c o s t  o f  c a p i t a l  i n  t h a t  p e r i o d .
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In t h e  above  t a b l e  t h e  b o r ro w in g  r a t e  was assumed t o  be bank r a t e  
p l u s  1 . 5  p e r  c e n t  and t h e  d e p o s i t  r a t e ,  bank r a t e  minus 2 p e r  c e n t .  
The m a r g i n a l  c o s t  o f  c a p i t a l  i n  c a s e  1 was d e r i v e d ,  a s sum ing  a l l  
c a p i t a l  had  t o  be bo r row ed  a t  t h e  m arke t  r a t e  o f  i n t e r e s t  w i th  no 
c a p i t a l  r e p a y m e n t .  In c a s e  2,  t h e  m a r g i n a l  c o s t  o f  t h e  c a p i t a l  
r e p r e s e n t e d  t h e  s i t u a t i o n  when t h e  f a r m e r  was f a c e d  w i t h  s u p p l y ­
in g  t h e  a v e r a g e  e q u i t y  o f  t h e  f a rm  (80 p e r  c e n t  f o r  t e n a n t s  and 
83 p e r  c e n t  f o r  owner o c c u p i e r s )  a t  an o p p o r t u n i t y  c o s t  assumed 
t o  be t h e  d e p o s i t  r a t e  o f  i n t e r e s t ,  w h i l e  s u p p l y i n g  17 -20  p e r  
c e n t  o f  t h e  m a r g i n a l  c a p i t a l  a t  t h e  m arke t  r a t e  o f  i n t e r e s t  f o r  
bor rowed  f u n d s .  No c a p i t a l  r epaym en t  was assum ed .  Case  3 
r e p r e s e n t e d  t h e  m a r g i n a l  c o s t  o f  c a p i t a l  as  i n  c a s e  2 b u t  w i th  
c a p i t a l  r e p a i d  o v e r  a  f i v e  y e a r  p e r i o d .
The g r a p h s  i n  F i g u r e  5 . 6 , 1 ,  and 5 . 6 . 2 ,  r e p r e s e n t  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  a n n u a l  i n p u t  o f  t e n a n t s  c a p i t a l ,  l i v e s t o c k  
c a p i t a l ,  and m ac h ine ry  c a p i t a l ,  f o r  a  r a n g e  o f  c a p i t a l  i n p u t  
v a l u e s .  Where an i n p u t ,  e . g .  l a n d ,  i s  n o t  b e in g  d i r e c t l y  c on ­
s i d e r e d ,  i t  i s  h e l d  c o n s t a n t  a t  i t s  g e o m e t r i c  mean.  T h r e e  
assumed l e v e l s  o f  m a r g i n a l  c o s t  o f  t h e  c a p i t a l  i n p u t s  a r e  shown 
on t h e  d i a g r a m s .  The i n t e r s e c t i o n  o f  t h e  m a r g i n a l  c o s t  and 
m a r g i n a l  r e v e n u e  p r o d u c t  l i n e s  r e p r e s e n t  t h e  p r o f i t  m a x i m i s a t i o n  
p o i n t s .  The v e r t i c a l  s o l i d  l i n e s  r e p r e s e n t  t h e  a v e r a g e  a n n u a l  
i n p u t  o f  t h e  v a r i o u s  c a t e g o r i e s  o f  c a p i t a l .  In t h i s  way, t h e  
a c t u a l  a v e r a g e  i n p u t s  can  be compared  w i th  t h e  optimum p r o f i t  
m a x i m i s a t i o n  i n p u t s  o f  c a p i t a l .
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F igure  5 . 6 . 1 . Marginal  P r o d u c t i v i t y  Curves o f  T o t a l  Tonanta  C a p i t a l
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r i g  u r £} 5 . 6 . 2 .  Marginal P r o d u c t i v i t y  Curvjs o f  L i v e s t o c k  ( X, )  and
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E x a m in a t i o n  o f  F i g u r e  5 , 6 . 1 .  i n d i c a t e d  t h a t  t h e  owner o c c u p i e r  
g roup  i n  1970/71 o p e r a t e d  n e a r  t o  t h e  opt imum i n p u t  o f  t e n a n t s  
c a p i t a l .  The c a p i t a l  i n p u t  o f  t h e  o t h e r  t h r e e  g r o u p s  v a r i e d  t o  
a g r e a t e r  o r  l e s s e r  e x t e n t  a ro u n d  t h e  optimum a n n u a l  i n p u t .  The 
t e n a n t e d  fa rm  group  i n  t h e  s e c o n d  y e a r  u n d e r  s t u d y  d e v i a t e d  most 
f rom t h e  opt imum. The owner  o c c u p i e d  f a rm s  o p e r a t e d  c l o s e r  t o  
t h e i r  opt imum c a p i t a l  i n p u t  t h a n  d i d  t h e  t e n a n t e d  f a r m s .  T h i s  
s u g g e s t e d  t h a t  t h e  a v e r a g e  t e n a n t e d  fa rm  was u n d e r - c a p i t a l i s e d  t o  
a g r e a t e r  e x t e n t  t h a n  t h e  owner  o c c u p i e d  f a r m ,  r e s u l t i n g  i n  a  
h i g h e r  m a r g i n a l  p r o d u c t i v i t y  f o r  t h e  t e n a n t e d  f a r m s ,  a t  t h e  a v e r a g e  
c a p i t a l  i n p u t  l e v e l .  I f  t h e  t e n a n t e d  farm g roup  i n v e s t e d  t h e  
h i g h e r  a v e r a g e  i n p u t s  o f  t h e  owner o c c u p i e d  farm g r o u p s  t h e n  t h e  
t e n a n t e d  fa rm  g r o u p s  would be n e a r  t o  t h e i r  opt imum c a p i t a l  i n p u t .  
The p rob le m  was t h e r e f o r e  l a r g e l y  one o f  i n t e n s i t y  o f  c a p i t a l  u se  
and n o t  one o f  p r o d u c t i v i t y  d i f f e r e n c e  between  t h e  owner o c c u p ie d  
and t e n a n t e d  fa rm  g r o u p s ,  a r i s i n g  from t h e  e f f e c t  o f  management  
o r  o t h e r  exogenous  f a c t o r s  a f f e c t i n g  t h e  r e l a t i v e  p o s i t i o n s  o f  
t h e  m a r g i n a l  p r o d u c t i v i t y  c u r v e s .  In  1 9 7 0 /7 1 ,  t h e  t e n a n t e d  farm 
g roup  would s t i l l  h a v e  a h i g h e r  m a r g i n a l  p r o d u c t  t h a n  t h e  
e q u i v a l e n t  owner  o c c u p i e d  g r o u p ,  i f  t h e  a v e r a g e  i n p u t  o f  t h e  
owner  o c c u p i e d  g roup  was a p p l i e d  t o  t h e  t e n a n t e d  g r o u p .  I t  can  
be s e e n  from F i g u r e  5 , 6 . 1 ,  t h a t  t h i s  was b e c a u s e  t h e  t e n a n t e d  
farm group  m a r g i n a l  p r o d u c t i v i t y  c u r v e  i n  1970/71 was on a h i g h e r  
p l a n e  t h a n  t h e  owner  o c c u p i e d  farm g roup  c u r v e ,  e s p e c i a l l y  a t  t h e  
h i g h e r  l e v e l s  o f  c a p i t a l  i n p u t .  T h i s  was n o t  t h e  c a s e  i n  1969/70  
b u t  t h e  e v i d e n c e  c o n s i d e r e d  e a r l i e r  i n  t h i s  c h a p t e r  s u g g e s t e d  t h a t  
t h e  1970/71 e s t i m a t e s  were more r e l i a b l e  t h a n  t h o s e  f o r  1 9 6 9 /7 0 .  
Because  t h e  t e n a n t e d  fa rm  g roup  m a r g i n a l  p r o d u c t i v i t y  was on a 
h i g h e r  p l a n e  t h a n  t h e  owner o c c u p i e d  fa rm  g r o u p ,  t h e  p rob lem  o f  
d i f f e r i n g  m a r g i n a l  p r o d u c t s  be tw een  t h e  two g r o u p s  was n o t  com­
p l e t e l y  r e s t r i c t e d  t o  d i f f e r e n c e s  i n  i n t e n s i t y  o f  c a p i t a l  u s e .  
D i f f e r e n c e s  i n  p r o d u c t i v i t y ,  however ,  were s l i g h t ,  and r e f e r e n c e  
t o  Appendix I I  T a b l e s  9a and 9b w i l l  c o n f i r m  t h a t  t h e y  were n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .
R e f e r e n c e  t o  F i g u r e  5 * 6 , 2 ,  showed t h e  e f f e c t  o f  t h e  low l e v e l  o f  
s i g n i f i c a n c e  o f  t h e  p c o e f f i c i e n t  o f  t h e  m ac h ine ry  (X^) v a r i a b l e  
on t h e  e s t i m a t e d  m a r g i n a l  p r o d u c t i v i t y  c u r v e s .  I t  was f o r  t h i s
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r e a s o n  t h a t  t h e  m a r g i n a l  p r o d u c t i v i t y  c u r v e  f o r  t e n a n t s  i n  1970/71 
was deemed t o  bo more r e l i a b l e ,  s i n c e  t h e  m ac h in e ry  component  o f  
t h e  a g g r e g a t e d  c a p i t a l  v a r i a b l e  was p r o b a b l y  i n t r o d u c i n g  some 
d e g r e e  o f  b i a s  i n t o  t h e  1969/70  e s t i m a t e .
The e f f e c t  o f  t h e  m a r g i n a l  c o s t  o f  t h e  c a p i t a l  i n p u t s  on t h e  
optimum c a p i t a l  i n p u t  can  be s e e n  from F i g u r e  5 . 6 . 1 .  I f  a l l  t h e  
c a p i t a l  i n v e s t e d  had t o  bo bo r rowed  a t  m arke t  r a t e s  o f  i n t e r e s t ,  
on ly  t h e  owner o c c u p i e d  farm group  i n  1970/71 would n o t  be a b l e  
t o  i n c r e a s e  t h e  a n n u a l  c a p i t a l  i n p u t  p r o f i t a b l y .  T h i s  group  c o u l d  
o n ly  i n c r e a s e  i t s  a v e r a g e  c a p i t a l  i n p u t  p r o f i t a b l y  i f  c a s e  3 
c a p i t a l  c o s t s  were a d o p t e d .
The m a r g i n a l  p r o d u c t i v i t y  c u r v e s  f o r  t h e  a n n u a l  i n p u t  o f  m ach inery  
and l i v e s t o c k  c a p i t a l  wore d e p i c t e d  i n  F i g u r e  5 . 6 , 2 .  The m a r g i n a l  
p r o d u c t i v i t y  c u r v e s  f o r  l i v e s t o c k  c a p i t a l  (X^) were v i r t u a l l y  
i d e n t i c a l  f o r  a l l  t h e  f a r m i n g  g r o u p s ,  which was a d d i t i o n a l  p r o o f  
t h a t  d i f f e r e n c e s  i n  t h e  m a r g i n a l  p r o d u c t i v i t y  c u r v e s  i n  F i g u r e
5 , 6 . 1 ,  i n  p a r t i c u l a r  f o r  t h e  t e n a n t e d  farm g r o u p s  be tw een  t h o  
two y e a r s ,  was p r o b a b l y  duo t o  t h e  i n f l u e n c e  o f  t h e  m ac h in e ry  
c a p i t a l  c om ponen t .
The g e n e r a l  s i t u a t i o n  r e g a r d i n g  i n v e s t m e n t  i n  m a c h in e r y  c a p i t a l  
was t h a t  t h e  a v e r a g e  farm was u n d e r - c a p i t a l i s e d  i n  i t s  m ach inery  
U S B .  T h i s  was n o t  s u b s t a n t i a t e d  f o r  t h e  1969/70  t e n a n t e d  farm 
g r o u p ,  b u t  t h e  low r e l i a b i l i t y  o f  t h a t  p a r t i c u l a r  c u r v e  h a s  boon 
n o t e d  s e v e r a l  t i m e s .  F u t u r e  comments r e g a r d i n g  m ac h in e r y  i n ­
v e s tm e n t  w i l l  t h e r e f o r e  r e l a t e  t o  t h e  1970/71 s i t u a t i o n .
The t e n a n t e d  farm g roup  were u n d e r - c a p i t a l i s e d  i n  t e r m s  o f  t h e i r  
l i v e s t o c k  c a p i t a l  i n p u t ,  when t h i s  was r e l a t e d  t o  t h e  c o s t  o f  
c a p i t a l  i n  t h a t  p e r i o d .  The u n d e r - c a p i t a l i s a t i o n ,  however ,  d i d  
f a l l  f rom 15 p e r  c e n t  t o  6 p e r  c e n t  be tw een  1969 /70  and 1 9 7 0 /7 1 .  
The a v e r a g e  owner  o c c u p i e d  farm was o p e r a t i n g  a t  a p p r o x i m a t e l y  
6 p e r  c e n t  o v e r  t h e  opt imum c a p i t a l  i n p u t  i n  1969/70  which r o s e  
t o  11 p e r  c e n t  i n  t h e  f o l l o w i n g  y e a r ,  when c a s e  3  c a p i t a l  c o s t s  
were a s sum ed .
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In t h i s  s e c t i o n  i t  was found  p o s s i b l e  t o  d e t e r m i n e  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  c a p i t a l  i n p u t s  t o  d a i r y  f a rm s  i n  West S c o t l a n d  
u s i n g  a Cobb-Douglas  f u n c t i o n .  By making a s s u m p t i o n s  r e g a r d i n g  
t h e  m a r g i n a l  c o s t  o f  t h e  c a p i t a l  i n p u t ,  i t  was p o s s i b l e  t o  
e s t a b l i s h  t h e  optimum c a p i t a l  i n p u t s .  The s c o p e  f o r  improvement  
i n  t h e  e f f i c i e n c y  o f  c a p i t a l  u s e  i s  d i s c u s s e d  i n  t h e  f o l l o w i n g  
e a c t  ins
5 . 7 .  D i s c u s s i o n / C o n c l u s i o n s
One o f  t h e  f i n d i n g s  o f  t h e  p r e v i o u s  c h a p t e r  was t h a t  t h e  
g r o s s  m a r g i n / t o n a n t s  c a p i t a l  r a t i o  {%) f e l l  a s  t h e  l e v e l  o f  
t e n a n t s  c a p i t a l  u s e d  on t h e  sam p le  f a rm s  i n c r e a s e d .  T h i s  r e s u l t  
s u g g e s t e d  lo w e r  l e v e l s  o f  t e n a n t s  c a p i t a l  u t i l i s a t i o n ,  a s  t h e  i n ­
pu t  o f  c a p i t a l  was i n c r e a s e d *  The g r o s s  m arg in  o f  a f a r m ,  however ,  
does  n o t  i n c l u d e  t h e  f i x e d  c o s t s  a s s o c i a t e d  w i th  t h e  f a rm  o p e r a t i o n .  
The r e t u r n  on t e n a n t s  c a p i t a l  was t h e r e f o r e  m easu red  a t  t h e  M . I . I .  
l e v e l  i n  o r d e r  t o  a s s e s s  w h e th e r  t h e  a l l o c a t i o n  o f  t h e  f i x e d  c o s t s  
o f  a f a rm  a f f e c t e d  t h e  e f f a c t i v e  u t i l i s a t i o n  o f  t e n a n t s  c a p i t a l .
The g r a p h s  i n  F i g u r e  5 . 7 . 1 .  p . 167 d e m o n s t r a t e d  t h a t  a l t h o u g h  t h e  
g r o s s  m arg in  p e r c e n t a g e  r e t u r n  f e l l  a s  t h e  t e n a n t s  c a p i t a l  i n p u t s  
were i n c r e a s e d ,  t h e  r e t u r n  i n  t e r m s  o f  M . I . I ,  p e r c e n t a g e  i n c r e a s e d  
w i th  t h e  u s e  o f  a d d i t i o n a l  c a p i t a l .  The e f f e c t  o f  f i x e d  c o s t  
a l l o c a t i o n  was t h e r e f o r e  p r o p o r t i o n a t e l y  g r e a t e r  a t  t h e  low e r  
l e v e l s  o f  c a p i t a l  i n p u t .  I t  i s  known t h a t  t h e  f i x e d  c o s t s  p e r  
a c r e  o f  t h e  f a rm s  f e l l  a s  a c r e a g e  i n c r e a s e d  and a l s o  t h a t  t h e  
i n t e n s i t y  o f  c a p i t a l  u s e  was l e s s  on t h e  l a r g e r  a c r e a g e  fa rm s  
(m e a su re d  i n  t e r m s  o f  c a p i t a l  p e r  a c r e ) .  T h i s  was due i n  p a r t  t o  
t h e  i n d i v i s i b i l i t y  o f  l a r g e  c a p i t a l  i n p u t  f a c t o r s  e . g .  t r a c t o r s ,  
bu t  t h e  a b s o l u t e  amount  o f  c a p i t a l  u s e d  on t h e  l a r g e  a c r e a g e  fa rm s  
was g r e a t e r  t h a n  on t h e  s m a l l e r  a c r e a g e  f a r m s .  The r e s u l t  was 
t h a t  t h e  h i g h e r  r e t u r n s  on c a p i t a l  (M . I .1 ,% )  t e n d e d  t o  be 
a s s o c i a t e d  w i th  t h e  h i g h e r  a c r e a g e  f a r m s ,  b u t  where  two fa rm s  
had i d e n t i c a l  a c r e a g e ,  t h e  r e t u r n  on c a p i t a l  would be e x p e c t e d  
t o  be  g r e a t e r  on t h e  more h i g h l y  c a p i t a l i s e d  f a r m .  C a p i t a l  
u t i l i s a t i o n  was h e n c e  more e f f e c t i v e  on t h e  l a r g e r  f a r m .  The 
a g r i c u l t u r a l  p o l i c y  i m p l i c a t i o n  o f  t h e  p r e v i o u s  c o n c l u s i o n  was 
t h a t  p r o d u c t i o n  on h i g h e r  a c r e a g e  and more h i g h l y  c a p i t a l i s e d  
f a rm s  s h o u l d  be  e n c o u r a g e d .
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Figuro  5 . 7 . 1 . Gross  Margin % and R o tu rn  on T e n a n t s




T e n a n t s
Ownor-%
O c c u p i e r s
40
T e n a n t s
Owner
O c c u p i e r s
50*00'rr'™‘70^'d...... 90^0 '"":,’'] 000 13000 15000 i VoOo " 19000
TENANTS CAPITAL £
-168.
The g r a p h s  i n  F i g u r e  5 * 7 . 1 ,  a l s o  i n d i c a t e d  t h a t  g r o s s  m arg in  
p e r c e n t a g e  would be a  m i s l e a d i n g  measure  o f  c a p i t a l  u t i l i s a t i o n  
s i n c e  t h e  i m p r e s s i o n  g i v e n  was t h a t  t h e  low e r  c a p i t a l  i n p u t  fa rms  
u t i l i s e  c a p i t a l  more f u l l y  t h a n  t h e  h i g h e r  c a p i t a l  i n p u t  f a r m s ,  
a f a c t  which was no t  t e n a b l e  a f t e r  t h e  a l l o c a t i o n  o f  f i x e d  c o s t s .  
Gross  m arg in  p e r c e n t a g e  r e t u r n  e s t i m a t e s  s h o u l d  t h e r e f o r e  be 
c o n s i d e r e d  t o  i n d i c a t e  t h o  o f f i c i o n c y  o f  v a r i a b l e  c o s t  a l l o c a t i o n  
bu t  n o t  t h e  o v e r a l l  e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n .  The r e t u r n  
on c a p i t a l  l i n e s  ( M . I . 1 ,%) wore found  t o  i n t e r s e c t  a t  a c a p i t a l  
i n p u t  o f  a p p r o x i m a t e l y  £9000,  t h u s  t h o  s m a l l  owner  o c c u p i e r  was 
more e f f i c i e n t  t h a n  t h e  s m a l l  t o n a n t  f a r m e r ,  b u t  a t  t e n a n t s  
c a p i t a l  i n p u t  l e v e l s  abovo £9000 t h e  t e n a n t  f a r m e r  u s e d  h i s  
c a p i t a l  i n v e s t m e n t  more e f f i c i e n t l y  t h a n  t h e  owner o c c u p i o r .
T e na n t  f a r m o r s  i n  g e n e r a l  a p p e a r  t o  be a b l e  t o  m in im is e  t h e i r  
f i x e d  c o s t s  more e f f e c t i v e l y  t h a n  owner o c c u p i e r s  s i n c e  a t  t h e  
g r o s s  m arg in  p e r c e n t a g e  r e t u r n  l e v e l ,  t h e  t e n a n t e d  farm group  
d i d  no t  become more e f f i c i e n t  t h a n  t h e  owner o c c u p i e d  farm group 
t i l l  a t e n a n t s  c a p i t a l  i n p u t  o f  a p p r o x i m a t e l y  £14 ,0 00  was a t t a i n e d *  
I t  c o u l d  bo c o n c lu d e d  t h a t  no t  on ly  s h o u l d  l a r g e r  f a rm s  and 
h i g h e r  l e v e l s  of  c a p i t a l  u s a g e  be e n c o u ra g e d ,  bu t  a l s o  t h a t  t h e s e  
f a rm s  s h o u l d  be t e n a n t e d ,  on an e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n  
c r i t e r i o n ,  A move to w a r d s  a t e n a n t e d  farm s y s te m  o f  l a n d  h o l d i n g  
would o f  c o u r s e  be c o n t r a r y  t o  t h e  r e c a n t  n a t i o n a l  t r e n d  which 
has  been t o w a r d s  o w n e r - o c c u p a n c y . I t  s h o u l d  bo s t r e s s e d  t h a t  t h e  
d i f f e r e n c e  in  o f f i c i o n c y  of  c a p i t a l  u s e  by t h e  t e n a n t  and owner 
o c c u p i o r  was no t  g r e a t  i n  t e r m s  o f  bu t  n o n e - t h e - l e s s
d i f f e r e n c e s  s h o u l d  be r e c o g n i s e d *
The adequacy  o f  t h e  r e t u r n  on t e n a n t s  c a p i t a l  can  o n l y  be 
a s c e r t a i n e d  by com par ing  t h o  r e t u r n  on c a p i t a l  w i th  t h e  c o s t  o f  
t h e  c a p i t a l  i n p u t s  and t o  t h e  r e t u r n  a v a i l a b l e  on c a p i t a l  i n v e s t e d  
o u t s i d e  a g r i c u l t u r e .  In 1969/70  and 1970/71 t h e  c o s t  o f  t e n a n t s  
t y p e  c a p i t a l  was e s t i m a t e d  a t  a p p r o x i m a t e l y  9 . 4  and 9 . 7  p e r  c e n t  
( T a b le  5 ,6*4*3* -  t h e  a v e r a g e  o f  c a s e  3 e s t i m a t e s ) *  I f  i t  i s  
assumed t h a t  f a r m e r s  who d i d  n o t  a t t a i n  t h i s  l e v e l  o f  r e t u r n  on 
t h e i r  c a p i t a l  were no t  o b t a i n i n g  an a d e q u a t e  r e t u r n ,  t h e n  t e n a n t e d  
fa rm s  w i th  a c a p i t a l  i n p u t  o f  up t o  a p p r o x i m a t e l y  £ 11,000  and 
£13 ,000  and owner o c c u p i e r s  w i th  up t o  £14 ,000  and £12 ,000  
r e s p e c t i v e l y ,  i n  1969/70  and 1970/71 ( T a b le  5 * 2 * 2 * 2 , ) ,  wore n o t
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o b t a i n i n g  an a d e q u a t o  r e w a rd  on t h o i r  c a p i t a l  i n v e s t m e n t .
Comparing t h e  r e t u r n  on c a p i t a l  on t h e  sample  f a rm s  t o  t h e  r e t u r n  
a v a i l a b l e  o u t w i t h  f a r m in g  i n  a  p e r i o d  when even  l o n g - t e r m  
Government  l o a n s  a t t r a c t e d  a t  l o a s t  9 p e r  c e n t  i n t e r e s t ,  i t  
became c l e a r  t h a t  many f a r m o ra  would be a b l o  t o  o b t a i n  b o t t e r  
r e t u r n s  on t h e i r  c a p i t a l  by i n v e s t i n g  o u t w i t h  a g r i c u l t u r e ,  even 
a l l o w i n g  f o r  t h e  f a c t  t h a t  i n v e s t m e n t  income i s  t a x e d  a t  a h i g h e r  
r a t e  t h a n  e a r n e d  incomo.
The i n d i c a t i o n s  wore t h a t  t h o  f u t u r e  o f  t h o  s m a l l e r  f a r m e r ,  
j u d g e d  p u r e l y  i n  t e r m s  o f  t o n a n t s  c a p i t a l  i n p u t ,  ( t o  a  l a r g o  
e x t e n t  low c a p i t a l  i n p u t  was synonomous w i th  low a c r o a g o ) ,  was 
n o t  good .  Those  f a rm s  w i th  a t o n a n t s  c a p i t a l  i n p u t  bolow £11 ,000  -  
£ 14 ,0 00  m igh t  w e l l  c o n s i d e r  o p t i n g  o u t  o f  d a i r y  f a r m i n g ,  u n l e s s  
a n o n - f i n a n c i a l  f a c t o r  i n d u c e s  thorn t o  s t a y ,  o r  i f  t h o y  can  f i n d  
a method t o  ro d u c o  c o s t s  and i n c r o a s o  o u t p u t ,
Tho e f f i c i e n c y  o f  u t i l i s a t i o n  o f  l a n d l o r d s  t y p o  c a p i t a l  i s  no t  
r e f l o c t o d  i n  t h e  r e t u r n  on l a n d l o r d s  c a p i t a l ,  a s  n o r m a l ly  computed ,  
bu t  t h i s  a s p e c t  i s  an i n t o g r a l  p a r t  o f  t h o  r e t u r n  on t o n a n t s  t y p o  
c a p i t a l  on t h o  owner  o c c u p i e d  fa rm ,  e . g .  I f  a f a r m e r  i n c r e a s e s  • 
t h o  number o f  cows,  housed  i n  a  b u i l d i n g  s u i t a b l e  f o r  f o r t y  cows,  
from t h i r t y  t o  f o r t y  cows,  t h o n  t h o  i n c r o a s o d  r e t u r n  from th o  t o n  
o x t r a  cows i s  d o r iv o d  p a r t l y  f rom t h o  i n c r o a s o  i n  t e n a n t s  c a p i t a l  
(cows)  and  p a r t l y  f rom t h o  more o f f i c i e n t  u s e  o f  t h e  l a n d l o r d s  
t y p e  c a p i t a l  ( t h o  b u i l d i n g ) .
D i s t o r t i o n s  o f  t h e  m arke t  f o r  l a n d ,  which t o n d  t o  i n f l a t e  l a n d  
v a l u e s  make i t  d i f f i c u l t  t o  o s t i m a t o  who ther  t h e  computed  r e t u r n  
was an a d e q u a t e  r e w a rd  f o r  l a n d  u s e d  a s  p a r t  o f  t h e  a g r i c u l t u r a l  
procGSS.  Tho d i s t o r t i o n s  i n  t h o  l a n d  m arke t  a r i s e ,  due p r i m a r i l y  
t o  t h o  u s e  o f  l a n d  as  a  hedge  a g a i n s t  i n f l a t i o n  and  duo t o  e s t a t o  
du ty  c o n c e s s i o n s  on a g r i c u l t u r a l  l a n d .  The low r e t u r n  o b t a i n e d  
on l a n d l o r d s  c a p i t a l ,  3 ,0 6  p e r  c e n t ,  was c l o a r l y  no t  a d e q u a t e  t o  
c o v e r  t h e  c o s t  o f  b o r ro w in g  c a p i t a l  i n  1 9 7 0 / 7 1 .  I t  i s  f r e q u e n t l y  
a rg u e d  t h a t  a low r a t e  o f  r o t u r n  on l a n d l o r d s  c a p i t a l  ( m a in ly  
l a n d )  i s  a c c e p t e d  by f a r m o r s  duo t o  t h o  a b i l i t y  o f  l a n d  t o  
a c c u m u l a t e  c a p i t a l  v a l u e  i * o ,  l a n d  a p p r o c i a t o s  i n  v a l u e .  T a b l e
5 , 7 , 1 ,  shows t h o  r o c o n t  i n c r o a a o s  i n  l a n d  v a l u o s  a t  c o n s t a n t
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S o u r c e :  S c o t t i s h  A g r i c u l t u r a l  Economics V o l .  XXIII -  1973,
T a b l e  131 p . 232,
The r e a l  v a l u e  o f  l a n d  h a s  i n c r e a s e d  i n  most  o f  t h e  y e a r s  c o v e r e d  
by T a b l e  5 , 7 , 1 .  I f  f a r m e r s  a c c e p t  t h a t  t h e  t o t a l  r e t u r n  on l a n d ­
l o r d s  c a p i t a l  -  d e f i n e d  a s  t h e  r e a l  i n c r e a s e  i n  l a n d  v a l u e s  
t o g e t h e r  w i th  t h e  a n n u a l  r e t u r n  -  i s  a t r u e  i n d i c a t i o n  o f  t h e  
r e t u r n  on l a n d l o r d s  c a p i t a l ,  t h e n  t h o  t o t a l  r e t u r n  would be a d e q u a t e  
t o  c o v e r  t h o  c o s t  o f  b o r ro w in g  fu n d s  t o  i n v e s t  i n  l a n d l o r d s  
c a p i t a l .  Thore  a r e ,  however ,  i n h e r e n t  d a n g e r s  i n  a c c e p t i n g  i n ­
c r e a s e s  i n  l a n d  v a l u e s ,  a t t r i b u t a b l e  t o  t h e  s p e c u l a t i v e  e l e m e n t s  
o f  t h e  l a n d  m a r k o t ,  a s  p a r t  o f  t h o  r e t u r n  duo t o  l a n d .  I f  t h e  
c o n f i d e n c e  i n  l a n d  a s  a hedge  a g a i n s t  i n f l a t i o n  were t o  be 
weakened t h e r e  would be a r e d u c t i o n  and p o s s i b l y  a r e v e r s a l  i n  
t h e  t r e n d  i n  l a n d  v a l u e s .  Such a t r e n d  would be l i k e l y  t o  make 
t h e  f o rm e r  l e v e l s  o f  i n v e s t m e n t  i n  l a n d  u n j u s t i f i a b l e .
Tho r e t u r n  on t o t a l  owner  o c c u p i e r s  c a p i t a l  would be a u s e f u l  
m easu re  a s  i t  would a v o i d  t h e  n e c e s s i t y  o f  making an a r b i t r a r y  
d i v i s i o n  be tw een  t h o  r e t u r n  on l a n d l o r d s  c a p i t a l  and t h e  r e t u r n  
on t e n a n t s  c a p i t a l ,  and i t  p r o v i d e s  t h e  owner o c c u p i e r  w i th  a 
g u i d e  t o  t h o  o v e r a l l  p e r f o r m a n c e  o f  h i s  c a p i t a l  i n v e s t m e n t .  The 
i d e a  o f  a m easu re  b a s e d  on t h e  t o t a l  r e t u r n  t o  owner  o c c u p i e r s  
c a p i t a l  i s  p e r h a p s  n o t  r e a l i s t i c  due t o  t h e  e x i s t e n c e  o f  two 
c a p i t a l  m a r k e t s  f o r  l a n d  -  one s p e c u l a t i v e  and one f o r  f a r m in g  
c a p i t a l .  The measure  was u s e d  i n  t h i s  s t u d y ,  bu t  i t  must  bo 
s t r e s s e d  t h a t  any s p e c u l a t i v e  o r  i n f l a t i o n a r y  r e t u r n  on t h e  l a n d ­
l o r d s  c a p i t a l  component  o f  t h e  t o t a l  owner  o c c u p i e r s  c a p i t a l
— 171 —
was e x c l u d e d .
Only f i v e  f a rm s  had n e g a t i v e  r e t u r n s  on owner o c c u p i e r s  c a p i t a l .  
T h i s  number was low e r  t h a n  i n  t h e  c a s e  o f  r e t u r n  on t e n a n t s  c a p i t a l  
a l o n e  and i l l u s t r a t e d  one o f  t h e  a d v a n t a g e s  o f  t h e  owner o c c u p i e r  
o v e r  t h e  t e n a n t  i n  c a s e s  o f  a d v e r s i t y .  T h i s  s i t u a t i o n  p e r t a i n s  
b e c a u s e  t h e  c h a r g e  made f o r  r e n t  on owner  o c c u p i e d  f a rm s  i s  a 
nom ina l  c h a r g e  i n s t e a d  o f  a  c a s h  e x p e n s e ,  a s  i n  a t e n a n t e d  f a r m .
The v a l u e  o f  t h e  nom ina l  r e n t  i s  h ence  a v a i l a b l e  t o  t h e  owner  
o c c u p i e r  when d i f f i c u l t i e s  a r i s e .
E s t i m a t e s  o f  t h e  p e r c e n t a g e  r e t u r n  on owner o c c u p i e r s  c a p i t a l  
showed t h e  e x i s t e n c e  o f  i n c r e a s i n g  r e t u r n s  t o  s c a l e .  The r e t u r n  
v a r i e d  from a b o u t  2 p e r  c e n t  p e r  annum on a 50 a c r e  f a rm  t o  7 p e r  
c e n t  on a 300 a c r e  farm ( T a b l e  5 , 2 , 4 , 2 . ) ,  The a v a i l a b l e  e v i d e n c e  
was c l e a r l y  i n  f a v o u r  o f  p r o d u c t i o n  b a s e d  on l a r g e r  farm s i z o s .  
O v e r a l l ,  t h e  r e t u r n  on owner o c c u p i e r s  c a p i t a l  was n o t  s a t i s f a c t o r y  
whon compared  t o  t h o  c o s t  o f  b o r r o w in g ,  which r a n g e d  from 9 p e r  
c e n t  t o  7 , 5  p e r  c e n t  i n  t h e  p e r i o d  1969/70  t o  1 9 7 0 / 7 1 ,  N e i t h e r  
d i d  i t  a p p e a r  a d e q u a t e  r e m u n e r a t i o n  i n  t e r m s  o f  t h e  e f f o r t  i n v o l v e d  
i n  f a r m i n g ,  e s p e c i a l l y  when h i g h e r  r e t u r n s  on c a p i t a l  were a v a i l ­
a b l e  i n  many c a s e s  i f  t h e  f a r m e r  c a r e d  t o  i n v e s t  o u t w i t h  f a r m i n g .
Many r e a s o n s  e x i s t  t o  a c c o u n t  f o r  t h e  f a c t  t h a t  owner  o c c u p i e r s  
do n o t  c e a s e  f a r m i n g ,  t h a t  i s ,  a p a r t  f rom t h e  r e a s o n  t h a t  f a r m in g  
i s  t h e i r  **way o f  l i f e  ", The main r e a s o n  i s  due t o  t h e  n a t u r e  
o f  t h e i r  p r im a ry  a s s e t ,  l a n d .  In t h e  c a s e  o f  t h e  m a j o r i t y  o f  
owner o c c u p i e r s  t h e  p r e s e n t  v a l u e  o f  t h e i r  farm i s  much h i g h e r  
t h a n  t h e  v a l u e  when i t  was p u r c h a s e d .  The e f f e c t  o f  i n f l a t i o n  
and s p e c u l a t i o n  i n  l a n d  t h e r e f o r e  a c c o u n t s  f o r  a l a r g e  p a r t  o f  
t h e  a p p a r e n t l y  low l e v e l s  o f  r e t u r n  on o w n e r - o c c u p i e r s  c a p i t a l .
The r a t e  o f  i n c r e a s e  i n  l a n d  v a l u e s  h a s ,  i n  e f f e c t ,  o u t s t r i p p e d  
t h e  r a t e  o f  i n c r e a s e  i n  income from t h e  l a n d .  In  a d d i t i o n ,  
b e c a u s e  owner  o c c u p i e r s  own an a v e r a g e  80 p a r  c e n t  o f  t h e i r  farm 
t h e  low l e v e l  o f  r e t u r n  on t h e  t o t a l  owner o c c u p i e r s  c a p i t a l  was 
more t h a n  a d e q u a t e  t o  c o v e r  t h e  c o s t  o f  b o r ro w in g  t h e  r e m a i n i n g  
20 p e r  c e n t  o f  farm c a p i t a l
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V a r i a t i o n  i n  t h e  e f f i c i e n c y  o f  t e n a n t s  c a p i t a l  u t i l i s a t i o n  has  
been d e m o n s t r a t e d  t o  be l a r g e l y  a t t r i b u t a b l e  t o  t h o  a b i l i t y  o f  t h e  
f a r m e r s  t o  c o n t r o l  t h e  v a r i a b l e  and  f i x e d  c o s t s  a s s o c i a t e d  w i th  
t h e  u s e  o f  t o n a n t s  c a p i t a l .  Ev idence  in  S e c t i o n  4 . 3 . 4 .  a l s o  
s u g g e s t e d  t h e  p o s s i b i l i t y  t h a t  d i f f e r e n c e s  i n  t h e  g r o s s  margin  
o b t a i n e d  on a farm were a r o s u l t  o f  th o  p a r t i c u l a r  mix o f  
c a t e g o r i e s  o f  c a p i t a l  on t h o  f a rm .
An in d e x  o f  t h e  r a t i o  o f  d a i r y  cow a s s e t s  t o  t o t a l  a s s e t s  was 
p r e p a r e d  t o  t o s t  t h e  h y p o t h e s i s  t h a t  t h e  h i g h e r  t h e  r a t i o  o f  
D a i ry  C ow s /T o ta l  A s s e t s ,  ( D . C . / T . A . , )  t h e  h i g h o r  would be t h e  
e x p e c t e d  r e t u r n  o r  p r o f i t  f rom t h e  c a p i t a l  u s e d .  A t tem pts  t o  
a s s o c i a t e  t h o  D .C . / T .A ,  r a t i o  w i th  farm p r o f i t  ( N . F . I .  and  N . F . I , /  
a c r e )  p r o v e d  u n s u c c e s s f u l .  Honco i t  was c o n c l u d e d  t h a t  t h o  D . C , /  
T .A,  r a t i o  was n o t  an a d e q u a t e  measure  o f  t h e  e f f i c i e n c y  o f  c a p i t a l  
u t i l i s a t i o n  and t h a t  t h e  p r o p o r t i o n  o f  d a i r y  cows t o  o t h e r  fo rms 
o f  t e n a n t s  c a p i t a l  was o f  l e s s e r  i m p o r t a n c e  t h a n  t h o  c o s t s  
a s s o c i a t e d  w i th  t h o  u s e  o f  t e n a n t s  c a p i t a l  i n  d e t e r m i n i n g  t h o  
o v e r a l l  e f f i c i e n c y  o f  t e n a n t s  c a p i t a l  u s e .
Farm o u t p u t  i s  known t o  v a ry  a t  d i f f e r e n t  l e v e l s  o f  t e n a n t s  c a p i t a l  
u s a g e  ( S e c t i o n  4 , 3 . 4 . ) ,  I t  was t h e r e f o r e  p o s s i b l e  t h a t  t h o  r a t e  
of  t u r n o v e r  o f  c a p i t a l  would have  a  b e a r i n g  on t h e  e f f i c i e n c y  of  
c a p i t a l  u t i l i s a t i o n .  R a te  o f  t u r n o v e r ,  however ,  h a s  been  n e g l e c t e d  
a s  a  m ea su re  o f  farm b u s i n e s s  p e r f o r m a n c e  i n  a g r i c u l t u r e ,  i n  con­
t r a s t  t o  o t h e r  i n d u s t r i e s .  The p o s s i b i l i t y  t h a t  a h i g h  r a t e  o f  
t u r n o v e r  o f  t h e  farm a s s e t s  c o u l d  be u s e d  as  an i n d i c a t o r  o f  farm 
p r o f i t a b i l i t y  was t h e r e f o r e  examined ,  bu t  t h e  r a t e  o f  t u r n o v e r  
o f  farm a s s e t s  d i d  no t  a p p e a r  t o  have  any s i g n i f i c a n t  m e a s u r a b l e  
e f f e c t  on farm p r o f i t a b i l i t y .  Th i s  c o n c l u s i o n  i n d i c a t e d  t h a t  t h e  
l e v e l  o f  p r o f i t a b i l i t y  o f  a fa rm  was no t  on ly  d e p e n d e n t  on t h e  
l e v e l  o f  t u r n o v e r  b u t  a l s o  on t h e  v a r i a t i o n  o f  t h e  c o s t s  
a s s o c i a t e d  w i th  t h e  p r o d u c t i o n  o f  o u t p u t .  These  c o s t s  w i l l  t e n d  
t o  v a ry  a c c o r d i n g  t o  management  p r a c t i c e s  and exogenous  f a c t o r s  
e . g .  w e a t h e r ,  d i s e a s e .  The a v e r a g e  r a t e s  o f  t u r n o v e r  on t o t a l  
a s s e t s  were 0 , 3 3  and 1 .0 8  f o r  t h e  owner o c c u p ie d  and t e n a n t e d  
fa rm  g r o u p s  r e s p e c t i v e l y .  The r a t e  o f  t u r n o v e r  on t e n a n t s  
c a p i t a l  a l o n e ,  i n  t h e  c a s e  o f  t h e  owner o c c u p i e d  f a r m s ,  was 
s l i g h t l y  l o w e r  a t  1 .0 4  t h a n  f o r  t h e  t e n a n t e d  farm g r o u p .  The
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e f f e c t  o f  i n c l u d i n g  h e r i t a b l e  p r o p e r t y  ( l a n d l o r d s  t y p e  c a p i t a l )  
w i t h i n  t h e  t o t a l  a s s e t s  o f  t h e  owner o c c u p i e d  farm g roup  was q u i t e  
c o n s i d e r a b l e .  Tho 4 p a r  c e n t  d i f f e r e n c e  i n  r a t e  o f  t u r n o v e r  o f  
t e n a n t s  c a p i t a l  be tween  t h e  two g r oups  may have a r i s e n  t h r o u g h  
t h e  need  o f  t h e  owner  o c c u p i e r  t o  d i v i d e  h i s  a v a i l a b l e  management 
t i m e  be tw een  farm and e s t a t e  t y p e  management f u n c t i o n s ,  which 
c o u l d  r e s u l t  i n  a l o w e r  r a t e  o f  t u r n o v e r  on t e n a n t s  c a p i t a l .  
T y p i c a l  r a t e s  o f  t u r n o v e r  f o r  o t h e r  t y p e s  o f  b u s i n e s s  d u r i n g  t h e  
p e r i o d  u n d e r  s t u d y  were :  Marks and S p e n c e r  1 . 5 ,  F.M.C.  6 , 5  and 
U n i g a t e  3 . 5 ,  Compared w i th  o t h e r  b u s i n e s s e s ,  d a i r y  f a rm s  were 
s e e n  t o  have  a  low l e v e l  o f  t u r n o v e r  o f  a s s e t s  and b a s e d  on t h i s  
c r i t e r i o n  t h o y  a p p e a r  a s  r e l a t i v e l y  i n e f f i c i e n t  u t i l i s e r a  o f  
c a p i t a l .  The low l e v e l s  o f  t u r n o v e r  on d a i r y  f a rm s  a r e ,  however ,  
l a r g e l y  a t t r i b u t a b l e  t o  t h e  s e a s o n a l ,  b i o l o g i c a l  and s p a t i a l  
l i m i t a t i o n s  imposed on c a p i t a l  u s e d  on d a i r y  f a r m s .
U n t i l  now t h e  a t t e m p t s  made t o  m easu re  t h e  e f f i c i e n c y  o f  c a p i t a l  
u t i l i s a t i o n  on d a i r y  f a rm s  i n  W, S c o t l a n d  have  been c o n c e r n e d  
w i th  a l l  t h e  c a p i t a l  i n v e s t e d  on t h e  f a rm ,  i r r e s p e c t i v e  o f  
w h e th e r  t h e  c a p i t a l  was owned by t h e  f a r m e r  o r  n o t .  I t  was 
t h e r e f o r e  n e c e s s a r y  t o  i n v e s t i g a t e  t h e  e f f i c i e n c y  o f  t h e  u s e  o f  
bor rowed  c a p i t a l .
The p r o p o r t i o n  o f  t h e  f a rm  b u s i n e s s  which was owned was f i r s t  
d e m o n s t r a t e d  t o  be i n d e p e n d e n t  o f  farm s i z e ,  m easu red  e i t h e r  in  
t e r m s  o f  a c r e a g e  o r  t o t a l  c a p i t a l  i n v e s t m e n t  i n  t h e  b u s i n e s s .
The' p r o p o r t i o n  o f  a b u s i n e s s  f unded  from owned c a p i t a l  ( e q u i t y  
p e r c e n t a g e )  was t h e n  shown t o  be a n o n - s i g n i f i c a n t  f a c t o r  in  
d e t e r m i n i n g  t h o  u l t i m a t e  p r o f i t a b i l i t y  o f  a fa rm  b u s i n e s s ,  Tho 
h y p o t h e s i s  t h a t  a low e q u i t y  p e r c e n t a g e  i n d i c a t e d  a w i l l i n g n e s s  
t o  i n c r e a s e  t h e  l e v e l  o f  farm i n d e b t e d n e s s  i n  o r d e r  t o  g r a s p  
i n v e s t m e n t  o p p o r t u n i t i e s ,  r e s u l t i n g  i n  h i g h e r  p r o f i t s ,  must  be 
r e j e c t e d  a s  n o t  s u b s t a n t i a t e d  f o r  d a i r y  fa rm s  i n  West S c o t l a n d .
The t o t a l  amount o f  c a p i t a l  bor rowed  was f u n c t i o n a l l y  r e l a t e d  t o  
t h e  t o t a l  a s s e t s  o f  t h e  f a r m ,  ( T o t a l  a s s e t s  r e f e r s  t o  t e n a n t s  
t y p e  c a p i t a l  i n  t h e  t e n a n t e d  farm g roup  and t o  bo th  t e n a n t s  and 
l a n d l o r d s  t y p e  c a p i t a l  i n  t h e  c a s e  o f  t h e  owner o c c u p i e d  farm 
g r o u p . )  T o t a l  c a p i t a l  on t h e  owner o c c u p i e d  fa rm s  was no t
— 174“
s e p a r a t e d  i n t o  t e n a n t s  and l a n d l o r d s  c a t e g o r i e s  s i n c e  i t  i s  an 
i n t e g r a l  p a r t  o f  t h o  owner o c c u p i e d  farm t h a t  b o r r o w in g s  o f  bo th  
t y p e s  o f  c a p i t a l  r e q u i r e  t o  be funded  s i m u l t a n e o u s l y  by t h e  f a r m e r .  
The e s t i m a t e d  c r e d i t  r e q u i r e m e n t  p e r  £100 i n c r e a s e  i n  t o t a l  
a s s e t s  was £33*1 f o r  t h e  t e n a n t e d  fa rm  group  and £ 1 1 .5  (2  y e a r  
a v e r a g e s )  f o r  t h e  owner o c c u p i e d  farm g r o u p .  The r e s u l t s  showed 
t h a t  when e x p a n s i o n  was u n d e r t a k e n ,  t e n a n t  f a r m e r s  r e l i e d  more 
h e a v i l y  on o b t a i n i n g  c r e d i t  t h a n  d i d  owner o c c u p i e r s .  T h i s  
t e n d e n c y  was a l s o  r e f l e c t e d  i n  t h e  p r o p o r t i o n  o f  e x i s t i n g  c a p i t a l  
which was owned by t h e  r e s p e c t i v e  farm g r oups  ( T a b le  4 . 2 . 5 ,  -  
E q u i ty  p e r c e n t a g e s ) .  In  a b s o l u t e  t e r m s ,  t h e  amount  o f  c a p i t a l  
bor row ed  by t h e  owner o c c u p i e r  f a r m e r  was, o f  c o u r s e ,  g r e a t e r  
t h a n  t h e  t e n a n t  f a r m e r ,  due t o  t h e  n e c e s s i t y  t o  fu n d  l a n d l o r d s  
t y p e  c a p i t a l  i n  a d d i t i o n  t o  t e n a n t s  c a p i t a l .
The l a r g e r  amounts  o f  bo r rowed  c a p i t a l  r e q u i r e d  by t h e  owner 
o c c u p i e d  fa rm  group  had two main e f f e c t s  on t h e  l e v e l  o f  
g e n e r a t e d  by t h e  two samplo  g r oups  o f  f a r m s .  F i r s t l y ,  t h e  amount 
o f  N . F . I .  p ro d u c e d  was more s e n s i t i v e  t o  t h e  amount  o f  bor row ed  
c a p i t a l  on t h e  t e n a n t e d  fa rm s  t h a n  on t h e  owner o c c u p i e d  f a r m s ,  
i . e .  more o f  t h e  v a r i a t i o n  i n  N .F , 1 .  was e x p l a i n e d  by c h a n g e s  i n  
t h e  amount o f  bor rowed  c a p i t a l  on t h e  t e n a n t e d  f a r m s .  S e c o n d l y ,  
t h e  i n c r e a s e  i n  N . F . I ,  po r  £100 i n c r e a s e  i n  bo r row ed  c a p i t a l  was 
h i g h e r  f o r  t h e  t e n a n t o d  farm group  t h a n  f o r  t h e  owner  o c c u p ie d  
farm g r o u p .  T h i s  s i t u a t i o n  would f i t  t h e  h y p o t h e s i s  t h a t  t e n a n t  
f a r m e r s  wore a b l o  t o  c o n c e n t r a t e  on t h e  'hiore p r o d u c t i v e  " fo rms 
o f  a s s e t s  and on fa rm  management  whereas  t h e  owner  o c c u p i e r  had 
a l s o  t o  c o n t e n d  w i th  e s t a t e  management and a r e q u i r e m e n t  t o  
bo r row l o n g - t e r m  c a p i t a l ,  which has  been shown ( S e c t i o n  5 , 2 . 3 . )  
t o  bo l o w e r  y i e l d i n g  i n  t e r m s  o f  d i s p o s a b l e  incom e.
The r e t u r n  on a d d i t i o n a l  bor row ed  c a p i t a l  was c o n s i d e r e d  a d e q u a t e  
f o r  t h e  t e n a n t e d  fa rm  g r o u p ,  i n  bo th  y e a r s ,  when compared  w i th  
t h e  c o s t  o f  c a p i t a l .  R e t u r n  on a d d i t i o n a l  c a p i t a l  bo r row ed  by 
t h e  owner  o c c u p i e d  g roup  was no t  a d e q u a t e  i n  1 9 6 9 /7 0 ,  b u t  i n  t h e
( 14 ) See  e a r l i e r  f o o t n o t e  number 6 p . 144,
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f o l l o w i n g  y o a r  t h e  m arg in  o v e r  c o s t  was a p p r o x i m a t e l y  4 p e r  c e n t .  
The owner o c c u p i e r  t h e r e f o r e  r e q u i r e s  t o  e x e r c i s e  more c a u t i o n  
b e f o r e  c o n t e m p l a t i n g  a d d i t i o n a l  i n v e s t m e n t  which i n c l u d e s  l o n g ­
te rm  c a p i t a l .
In an e a r l i e r  c h a p t e r  o f  t h i s  s t u d y ,  c a p i t a l  i n p u t / o u t p u t  
r e l a t i o n s h i p s  were d e t e r m i n e d  u s i n g  c a p i t a l  s t o c k  v a l u e s  t o  
r e p r e s e n t  c a p i t a l  i n p u t s .  S i n c e  t h e  c a p i t a l  i n p u t  t o  a  p r o d u c t i o n  
p r o c e s s  i s  n o t  c o m p l e t e l y  consumed i n  t h e  p r o c e s s ,  u n l i k e  f e e d s ,  
f u e l  e t c . ,  i t  can  be a r g u e d  t h a t  t h e  c a p i t a l  i n p u t  t o  t h e  
p r o d u c t i o n  p r o c e s s  s h o u l d  be r e p r e s e n t e d  as  a f l o w  o v e r  t i m e  i . e .  
an a n n u a l  i n p u t  o f  c a p i t a l  s e r v i c e s .  In o r d e r  t o  c a l c u l a t e  t h e  
m a r g i n a l  p r o d u c t i v i t y  o f  t h e  t e n a n t s  c a p i t a l  u s e d  on t h e  sam ple  
d a i r y  f a rm s  i n  West S c o t l a n d ,  c a p i t a l  was r e p r e s e n t e d  a s  t h e  
e s t i m a t e d  a n n u a l  i n p u t  o f  c a p i t a l  r e s o u r c e s .  T h i s  f a c i l i t a t e d  a 
p r o d u c t i o n  f u n c t i o n  a p p ro a c h  t o  t h e  p rob lem  o f  c a l c u l a t i n g  t h e  
m a r g i n a l  p r o d u c t i v i t y  o f  t h e  t e n a n t s  c a p i t a l  i n p u t s .  I t  was 
d e c i d e d  t o  c a l c u l a t e  t h e  m a r g i n a l  p r o d u c t s  i n  t h e  f i r s t  i n s t a n c e  
b e c a u s e  t h e y  p r o b a b l y  g i v e  t h e  b e s t  g u i d e  t o  t h e  e f f i c i e n c y  o f  
c a p i t a l  u t i l i s a t i o n .  I f  t h e  c a p i t a l  i n p u t  i s  p a i d  i t s  m a r g i n a l  
p r o d u c t ,  t h e  t o t a l  o u t p u t  a t t r i b u t a b l e  t o  c a p i t a l  w i l l  be  j u s t  
e x h a u s t e d .  Under  p r o f i t  m ax im is ing  c o n d i t i o n s ,  t h e  m a r g i n a l  c o s t  
i s  e q u a t e d  t o  t h e  m a r g i n a l  r e v e n u e  p r o d u c t  o f  t h e  c a p i t a l .  I t  
i s  t h e n  p o s s i b l e  t o  d e t e r m i n e  t h e  e x t e n t  o f  t h o  d e v i a t i o n  o f  any 
g i v e n  l e v e l  o f  c a p i t a l  i n p u t  f rom t h e  p r o f i t  m ax im is in g  l e v e l  o f  
i n p u t ,  t h u s  s u p p l y i n g  a m easu re  o f  c a p i t a l  e f f i c i e n c y .
The u s e  o f  a p r o d u c t i o n  f u n c t i o n ,  i n  t h i s  i n s t a n c e  a Cobb-Douglas  
p r o d u c t i o n  f u n c t i o n ,  has  i t s e l f  a t t e n d a n t  p r o b le m s ,  l a r g e l y  o f  a 
s t a t i s t i c a l  n a t u r e  ( S e c t i o n  5 . 6 . 2 . ) .  These  p rob le m s  a r e  n o t  i n ­
s u r m o u n t a b l e  and i t  was f e l t  t h a t  on b a l a n c e  t h e  r e s u l t s  o b t a i n e d  
s u p p l i e d  r e l i a b l e  e s t i m a t e s  o f  t h e  m a r g i n a l  p r o d u c t i v i t y  of  
t e n a n t s  c a p i t a l .
The p r o d u c t i o n  f u n c t i o n s  u s e d  i n c l u d e d  l a n d  and l a b o u r  i n  a d d i t i o n  
t o  c a p i t a l ,  a s  i n p u t  v a r i a b l e s ,  i n  o r d e r  t o  m in im is e  t h e  un­
e x p l a i n e d  v a r i a t i o n  i n  o u t p u t  t h r o u g h  t h e  o m i s s i o n  o f  r e l e v a n t  
i n p u t  v a r i a b l e s .  The c o n t r i b u t i o n  t o  t h e  e x p l a i n e d  v a r i a t i o n  i n  
o u t p u t  by l a n d  and l a b o u r  was l e s s  t h a n  f o r  c a p i t a l ,  which was
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shown t o  be t h e  m ajo r  d e t e r m i n a n t  o f  farm o u t p u t .  T h i s  r e s u l t  
was s u b s t a n t i a t e d  by t h e  r e s u l t s  o f  S e c t i o n  4 . 3 . 3 .  which d i d  no t  
r e v e a l  a c r e a g e  a s  a s i g n i f i c a n t  v a r i a b l e  i n  t h e  sy s te m  a t  t h e  
g r o s s  o u t p u t  l e v e l .
The e s t i m a t e d  v a l u e s  f o r  t h e  m a r g i n a l  p r o d u c t i v i t i e s  o f  t h e  
c a p i t a l  i n p u t s  were n o t  h i g h  i n  a b s o l u t e  v a l u e ;  t h e i r  a d e q u ac y ,  
i n  t e r m s  o f  t h o  e f f i c i e n c y  o f  i n v e s t m e n t ,  i s  d i s c u s s e d  l a t e r .
Tho m a r g i n a l  p r o d u c t i v i t i e s  o f  c a p i t a l  e s t i m a t e d  f o r  t h e  owner 
o c c u p i e d  fa rm  g roup  were low e r  t h a n  t h o s e  f o r  t h e  t e n a n t e d  farm 
g r o u p s ,  e x c e p t  i n  t h e  c a s e  o f  t h o  m ach inery  c a p i t a l  i n p u t  i n  
1 9 6 9 / 7 0 .  T h i s  v a r i a b l e  i n  1969/70  was s t a t i s t i c a l l y  l e s s  s i g ­
n i f i c a n t  t h a n  t h e  o t h e r s .  The 1970/71 r e s u l t s  s h o u l d  t h e r e f o r e  
be a c c e p t e d  as  p o r t r a y i n g  t h e  more r e l i a b l e  s i t u a t i o n .  The lower  
m a r g i n a l  p r o d u c t i v i t i e s  f o r  t h e  owner o c c u p i e d  f a rm s  had  been 
a n t i c i p a t e d  from t h e  r e s u l t s  o f  S e c t i o n  4 . 3 . 4 .  p .  106, where i t  
was c o n c l u d e d  t h a t  t e n a n t e d  fa rm s  c o u l d  e x p e c t  a  h i g h e r  m a r g i n a l  
r e t u r n  t h a n  owner o c c u p i e d  fa rm s  i n  t e r m s  o f  g r o s s  m arg in  a c h i e v e d ,
The m a r g i n a l  p r o d u c t i v i t y  o f  m ach inery  c a p i t a l  was fo u n d ,  i n  
g e n e r a l ,  t o  be h i g h e r  t h a n  t h a t  o f  l i v e s t o c k  c a p i t a l  when m easu red  
a t  t h e  a v e r a g e  i n p u t  o f  m ac h in e ry  and l i v e s t o c k .  T h i s  s h o u l d  no t  
be i n t e r p r e t e d  t o  mean t h a t  m ach inery  was n e c e s s a r i l y  a more 
p r o d u c t i v e  fo rm o f  c a p i t a l  i n v e s t m e n t  t h a n  l i v e s t o c k ,  bu t  r a t h e r  
t h a t  m ac h in e r y  i n v e s t m e n t  h a s  been n e g l e c t e d  on t h e  sam p le  f a rm s  
w i th  t h e  r e s u l t  t h a t  t h o  fa rm s  were u n d e r - c a p i t a l i s e d ,  which 
c a u s e d  t h e  h i g h e r  m a r g i n a l  p r o d u c t i v i t i e s  a t  t h e  a v e r a g e  i n p u t  
o f  m ac h in e r y  c a p i t a l .
The a v e r a g e  amount o f  t e n a n t s  c a p i t a l  i n v e s t e d  i n  t h e  sam p le  f a rm s  
i n c r e a s e d  be tw een  1969 /70  and 197 0 /7 1 .  One would t h e r e f o r e  e x p e c t  
t h e  e s t i m a t e d  m a r g i n a l  p r o d u c t ,  a t  t h e  mean c a p i t a l  i n p u t ,  t o  be 
l e s s  i n  t h e  s e c o n d  y e a r .  In  p r a c t i c e ,  t h e  m a r g i n a l  p r o d u c t i v i t i e s  
f o r  t h e  owner  o c c u p i e d  farm group  f e l l  b u t  t h o s e  o f  t h e  t e n a n t e d  
group  t e n d e d  t o  r i s e .  Two p o s s i b i l i t i e s  e x i s t  t o  a c c o u n t  f o r  
t h e  r i s e  i n  m a r g i n a l  p r o d u c t i v i t y  o f  t h e  t e n a n t e d  fa rm  g r o u p .  
F i r s t l y ,  t h e  e s t i m a t e  f o r  t h e  m ach inery  m a r g i n a l  p r o d u c t  i n  
1969/70  was p r o b a b l y  b i a s e d  downwards and may have  a f f e c t e d  t h e
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t o t a l  t e n a n t s  c a p i t a l  e s t i m a t e  s i m i l a r l y .  S e c o n d l y ,  t h e  m a r g i n a l  
p r o d u c t i v i t i e s  were m easu red  a t  c u r r e n t  v a l u e s ,  which c o u l d  b i a s  
t h e  r e s u l t s  t h r o u g h  r e l a t i v e  movements o f  c o s t s  and p r i c e s .  Such 
a b i a s  due t o  t h i s  c a u s e  would u n d o u b t e d l y  a l s o  a f f e c t  t h e  owner 
o c c u p i e d  fa rm  g r o u p .
In o r d e r  t o  remove t h e  b i a s  i n  t h e  m a r g i n a l  p r o d u c t i v i t y  e s t i m a t e s ,  
a r i s i n g  from i n c r e a s e d  c a p i t a l  i n t e n s i t y  and i n f l a t i o n ,  t h e  
m a r g i n a l  p r o d u c t i v i t i e s  were r e c a l c u l a t e d  by d e f l a t i n g  t h e  i n p u t  
o f  c a p i t a l  by t h e  u n i t  c o s t  change  be tween  1969 /70  and 1 9 7 0 /7 1 .
Such a  r e c a l c u l a t i o n  i s  v a l i d ,  p r o v i d e d  t h e  r e l a t i v e  c o s t  o f  i n p u t s  
and t h o  p r i c e  o f  t h e  o u t p u t  r em a in  s t a b l e  be tw een  t h e  y e a r s  i n  
q u e s t i o n .  The r e c a l c u l a t e d  v a l u e s  f o r  t h e  m a r g i n a l  p r o d u c t i v i t i e s  
i n d i c a t e d  a s l i g h t  c ha nge  t o  have  o c c u r r e d .  S i n c e  t h e  e f f e c t  o f  
i n c r e a s e s  i n  c a p i t a l  i n t e n s i t y  and i n f l a t i o n  have  been removed 
from t h e  e s t i m a t e s ,  t h e  c h a n g e  must  be due t o  a c t u a l  c h a n g e s  i n  
t h e  p r o d u c t i v i t y  o f  t h e  i n p u t s .  Tho change  i n  m a r g i n a l  p r o d u c t s  
be tw een  t h e  two p e r i o d s  was s m a l l  and was w i t h i n  t h e  random 
v a r i a t i o n  i n  p r o d u c t i v i t y  which migh t  bo e x p e c t e d  duo t o  t h e  
exogenous  f a c t o r s  which a f f e c t  a g r i c u l t u r e  such  a s ,  w e a t h e r  and 
d i s e a s e .  I t  can t h e r e f o r e  be c o n c lu d e d  t h a t  t h e  m a r g i n a l  
p r o d u c t i v i t i e s  were s t a b l e  o v e r  t h e  two y e a r s  s t u d i e d .
In o r d e r  t o  d e t e r m i n e  t h e  ade quacy  o f  t h e  m a r g i n a l  p r o d u c t s  o f  
t h e  c a p i t a l  i n p u t s ,  t h e y  were r e l a t e d  t o  t h e  m a r g i n a l  c o s t  of  
c a p i t a l  i n  1969/70  and 1 9 7 0 / 7 1 ,  Th re e  a s s u m p t i o n s  were made 
r e g a r d i n g  t h e  c o s t  o f  c a p i t a l :  c a s e  1 -  a l l  c a p i t a l  bo r row ed  a t  
m arke t  r a t e s ;  c a s e  2 -  p a r t  o f  t h e  c a p i t a l  s u p p l i e d  by f a r m e r  
a t  an o p p o r t u n i t y  c o s t  e q u a l  t o  t h o  d e p o s i t  r a t e  o f  i n t e r e s t ,  
t h o  r e m a i n d e r  b e in g  bor row ed  a t  m arke t  r a t e s  o f  i n t e r e s t ;  c a s e  3 -  
i d e n t i c a l  t o  c a s e  2 b u t  i n c l u d i n g  repaym en t  o v e r  f i v e  y e a r s .
The d i a g r a m s  i n  F i g u r e s  5 . 6 , 1 .  and 5 . 6 . 2 ,  showed t h a t  t h e  a v e r a g e  
i n p u t  o f  c a p i t a l  o f  t h o  owner o c c u p ie d  farm group  was c l o s e r  t o  
t h e  p r o f i t  m a x im is ing  i n p u t  t h a n  i n  t h e  c a s e  o f  t h e  t e n a n t e d  
fa rm  g r o u p .  T h i s  p a r t i a l l y  a c c o u n t e d  f o r  t h e  low e r  m a r g i n a l  
p r o d u c t i v i t i e s  o f  t h e  owner o c c u p ie d  f a r m s .  The t e n a n t e d  farm 
g roup  was i n  e f f e c t  u n d e r - c a p i t a l i s e d ,  a t  t h o  mean c a p i t a l  i n p u t ,  
a t  t h e  r u l i n g  c o a t  o f  c a p i t a l  i n  1969/70  and 1 9 7 0 / 7 1 .  Thus ,
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a l t h o u g h  t h e  e f f i c i e n c y  o f  t h e  t e n a n t e d  farm group  ujaa h i g h  i n  
t e rm s  o f  t h o  m a r g i n a l  p r o d u c t  o b t a i n e d  from t h e  c a p i t a l  u s o d ,  t h e  
farm p r o f i t  was n o t  b o i n g  m ax imised .  One p o s s i b l e  r e a s o n  f o r  t h i s  
a p p a r e n t  u n d e r - c a p i t a l i s a t i o n  by t e n a n t  f a r m e r s  was a s h o r t a g e  o f  
fu n d s  f o r  i n v e s t m e n t ,  which c o u l d  a r i s e  t h r o u g h  a l a c k  o f  c o l l a t e r a l  
needed  t o  o b t a i n  bor rowed  c a p i t a l .
I n t e n s i t y  o f  c a p i t a l  i n p u t  a l o n o  does no t  d e t e r m i n e  t h e  m a r g i n a l
p r o d u c t  o f  t h e  c a p i t a l  a t  t h o  c a p i t a l  i n p u t  mean.  The a c t u a l
p r o d u c t i v i t y  o f  t h o  t o n a n t s  c a p i t a l  i n p u t  d i f f e r e d  botwoon t h e
t e n a n t e d  and  owner  o c c u p i e d  fa rm  g roups  i . e .  t h e  m a r g i n a l  p r o d u c t
c u r v e  o f  t h e  t e n a n t e d  fa rm s  was abovo t h a t  o f  t h e  owner  o c c u p i e r s ,
(15)e s p e c i a l l y  a t  t h o  h i g h e r  l e v e l  o f  c a p i t a l  i n p u t  . I f  t h e  
p r o d u c t i v i t y  o f  t h e  c a p i t a l  i n p u t  d i f f e r s  be tw een  t h e  t e n a n t s  and 
owner o c c u p i e r s ,  t h i s  can  on ly  bo duo t o  exogenous  f a c t o r s ,  
a s sum ing  t h e  c a p i t a l  i n p u t s  wero o f  a s i m i l a r  q u a l i t y .  The most 
l i k e l y  exogenous  f a c t o r  t o  c a u s e  such  v a r i a t i o n  was s t a n d a r d  o f  
management .  The d i v i s i o n  o f  t h e  o w n e r - o c c u p i e r s  a v a i l a b l e  manage­
ment t i m e  be tw een  t e n a n t s  and l a n d l o r d s  t y p o  d u t i e s  h a s  a l r e a d y  
boon s u g g e s t e d  a s  a p o s s i b l e  c a u s e  o f  t h e  low e r  p r o d u c t i v i t y  o f  
t h o  owner o c c u p i e d  f a r m s .  T h i s  d i f f e r e n c e  i n  p r o d u c t i v i t y  was no t  
s t a t i s t i c a l l y  s i g n i f i c a n t ,  bu t  t h e  f a c t  t h a t  such  d i f f e r e n c e s  
were s u g g e s t e d  from t h e  r e s u l t s  would m e r i t  c l o s e r  e x a m i n a t i o n  
o f  t h e  economic  e f f e c t  o f  t h o  d i v i s i o n  o f  management  on owner 
o c c u p i e d  f a r m s .
I f  r e f e r e n c e  i s  made t o  t h e  m a r g i n a l  p r o d u c t i v i t y  e s t i m a t e s  f o r  
t h e  l i v e s t o c k  c a p i t a l  i n p u t s  ( F i g u r e  5 . 6 . 2 . ) ,  t h e  p l a n e  o f  t h e  
c u r v e s  was a lm o s t  i d e n t i c a l  i n  a l l  c a s e s ,  e x c e p t  t h a t  t h e  t e n a n t e d  
farm g roup  had s l i g h t l y  h i g h e r  l e v e l s  o f  p r o d u c t i v i t y  a t  t h e  
h i g h e r  c a p i t a l  i n p u t  l e v e l s .  D i f f e r e n c e s  i n  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  l i v e s t o c k  c a p i t a l  i n p u t s  be tw een  t h e  t e n a n t e d  
and owner o c c u p i e d  farm g r o u p s  t h e r e f o r e  a r i s e ,  due m a in ly  t o
( 15 ) T h i s  was n o t  t h e  s i t u a t i o n  i n  1 969 /70 ,  b u t  t h e  s t a t i s t i c a l  
r e l i a b i l i t y  o f  t h e  e s t i m a t e d  m a r g i n a l  p r o d u c t s  f o r  t h e  
t e n a n t e d  farm group  was l e s s  i n  1969/70  t h a n  i n  1 9 7 0 / 7 1 .
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d i f f e r e n c G s  i n  t h e  i n t e n s i t y  o f  c a p i t a l  u s e .  At t h e  m a r g i n a l  
c o s t  o f  c a p i t a l  (Case 3) r u l i n g  i n  1969/70  and 1 9 7 0 / 7 1 ,  t h e  
t e n a n t s  were shown t o  be 15 and 6 p e r  c e n t  r e s p e c t i v e l y ,  u n d e r ­
c a p i t a l i s e d  i n  t e r m s  o f  l i v e s t o c k  c a p i t a l  i n p u t  i . e .  t o  maximise  
p r o f i t ,  an a v e r a g e  i n c r e a s e  o f  10 p e r  c e n t  i n  l i v e s t o c k  c a p i t a l  
i n p u t  was r e q u i r e d .  On t h e  o t h e r  hand ,  t h e  owner  o c c u p i e d  fa rm s  
wore 6-11 p e r  c e n t  o v e r - c a p i t a l i s e d  in  1969/70  and 1970/71 
r e s p e c t i v e l y .  Changes i n  c a p i t a l  u t i l i s a t i o n  o f  be tw een  6 t o  11 
p e r  c e n t  a r e  w i t h i n  t h e  r a n g o  o f  c a p i t a l  c o s t  f l u c t u a t i o n s ,  o . g .
In 1 9 7 0 /7 1 ,  i f  an ownor o c c u p i o r  was o p e r a t i n g  a t  t h e  optimum 
l i v o s t o c k  c a p i t a l  i n p u t  when t h o  m a r g i n a l  c o s t  o f  c a p i t a l  was 
£1 .076  (Case  3 a s s u m p t i o n ) ,  he would be B.7 p e r  c e n t  u n d e r ­
c a p i t a l i s e d  i f  t h e  m a r g i n a l  c o s t  was £1 .048  (Case  2 a s s u m p t i o n ) .
In p r a c t i c a l  t e r m s ,  t h e  owner o c c u p i e r s  can  be s a i d  t o  be 
o p e r a t i n g  a t  t h e  optimum s t o c k  c a p i t a l  i n p u t .
R e f e r e n c e  t o  t h e  m a r g i n a l  p r o d u c t i v i t y  c u r v e s  f o r  m ac h ine ry  
c a p i t a l  i n p u t s  ( F i g u r e  5 . 6 , 2 . )  showed t h a t  t h e  t e n a n t e d  farm 
g roup  o p e r a t e d  on a  h i g h e r  p l a n e  o f  p r o d u c t i v i t y  t h a n  t h e  owner  
o c c u p i e d  g r o u p ,  a l t h o u g h  t h i s  d i f f e r e n c e  d i d  n o t  r e a c h  s t a t i s t i ­
c a l l y  s i g n i f i c a n t  l e v e l s  i n  t h e  y e a r s  u n d e r  s t u d y .  I t  can  a l s o  
be n o t e d  a t  t h i s  s t a g e  t h a t  t h e  m ach inery  component  o f  t h e  a g g r e ­
g a t e  m a r g i n a l  p r o d u c t i v i t y  c u r v e s  ( F i g u r e  5 . 6 . 1 . )  was l a r g e l y  
r e s p o n s i b l e  f o r  t h e  t e n a n t e d  fa rm  group  c u r v e s  b e i n g  on a  h i g h o r  
p l a n e  t h a n  t h o s e  o f  t h e  o w n e r - o c c u p i e d  farm g r o u p .
Romomboring t h o  l e s s e r  r e l i a b i l i t y  o f  t h e  m a r g i n a l  p r o d u c t i v i t y  
o f  t h o  m a c h in e r y  c a p i t a l  e s t i m a t e  f o r  t h e  t e n a n t e d  fa rm s  i n  
1 9 69 /70 ,  most o f  t h e  comments on m ach inery  a r e  c o n f i n e d  t o  t h o  
SGcond y o a r  r e s u l t s .  Both t h o  farm g r o u p s  were o p e r a t i n g  a t  l e s s  
t h a n  t h o i r  optimum i n p u t  o f  m ach inery  c a p i t a l .  Annual m ach inery  
c a p i t a l  i n p u t  would need  t o  bo i n c r o a s o d  by a p p r o x i m a t e l y  40 
and 60 p e r  c o n t  r e s p e c t i v e l y  f o r  t h e  owner  o c c u p io d  and t e n a n t e d  
farm g r o u p s ,  b e f o r e  t h e  optimum i n p u t  o f  m ach inery  c a p i t a l  was 
a c h i e v e d ,  (Assuming c a s e  3 c a p i t a l  c o s t s ) .  A l lowing  f o r  s e a s o n a l  
v a r i a t i o n  i n  t h e  c o s t  o f  c a p i t a l ,  t h e  i n c r e a s e s  s u g g e s t e d  i n  
p r a c t i c e  m igh t  be c o n s i d e r e d  i n  t h e  r a n g e  15-30 p e r  c e n t .
•100-
Tha c o n c l u s i o n s  from t h o  s e c t i o n  on t h e  m a r g i n a l  p r o d u c t i v i t y  of  
c a p i t a l  may be summ ari sed  -
T e n a n t s :  i f  t h e  g o a l  o f  t h e  t e n a n t  i s  t o  max imise  p r o f i t s  f rom 
h i s  c a p i t a l  i n v e s t m e n t ,  an i n c r e a s e  i n  t h e  a n n u a l  i n p u t  o f  t e n a n t s  
t y p e  c a p i t a l  i s  r e q u i r e d .  In t h e  f i r s t  i n s t a n c e  p r i o r i t y  s h o u l d  
be a c c o r d e d  t o  i n c r e a s i n g  t h e  i n p u t  o f  m ach inery  f o l l o w e d  by an 
i n c r e a s e  i n  l i v e s t o c k  c a p i t a l .  In  p r a c t i c a l  t e r m s ,  t h e  i n c r e a s e  
a d v o c a t e d  i s  a b o u t  30 p e r  c e n t  f o r  m ach inery  c a p i t a l  and 10 p e r  
c e n t  f o r  l i v e s t o c k  c a p i t a l .  In a b s o l u t e  t e r m s  a t  1970/71 p r i c e s ,  
t h i s  r e p r e s e n t s  an a n n u a l  a v e r a g e  i n c r e a s e d  i n v e s t m e n t  i n  
m ac h ine ry  d e p r e c i a t i o n  and  r u n n i n g  c o s t s  o f  £ 2 ,4 0 0 ,  and i n  s t o c k  
r e p l a c e m e n t  and f e e d i n g  c o s t s  o f  £1000 ,
Owner O c c u p i e r s :  no i n c r e a s e  i n  l i v e s t o c k  c a p i t a l  i n p u t  i s  
s u g g e s t e d ,  a s  t h i s  g roup  i s  a l r e a d y  o p e r a t i n g  a t  a  h i g h e r  a v e r a g e  
l e v e l  o f  l i v e s t o c k  c a p i t a l  i n t e n s i t y  t h a n  t h e  t e n a n t e d  farm group 
and a t  a  p o i n t  c l o s e  t o  t h o  optimum c a p i t a l  i n p u t .  The a n n u a l  
m ac h ine ry  c a p i t a l  i n p u t  c o u l d  bo i n c r e a s e d  a d v a n t a g e o u s l y  by 15 
p e r  c e n t .  At 1970/71 v a l u e s ,  t h i s  r o p r o s c n t s  an i n c r e a s e  o f  
£1200 i n  a n n u a l  d e p r e c i a t i o n  and r u n n i n g  c o s t s .  L i m i t e d  e v i d e n c e  
G x i s to d  t o  s u g g e s t  t h a t  t h e  p r o d u c t i v i t y  o f  a s s e t s  employed by 
owner  o c c u p i e r s  was l o w e r  t h a n  f o r  t e n a n t s ,  e s p e c i a l l y  a t  t h e  
h i g h e r  c a p i t a l  i n p u t  l e v e l s .  T h i s  c o u l d  on ly  r e s u l t  f rom exogenous  
f a c t o r s  a f f e c t i n g  t h e  c a p i t a l  i n p u t / o u t p u t  r a t i o .  The most l i k e l y  
f a c t o r  t o  c a u s e  t h i s  e f f e c t  i s  t h e  l e v e l  o f  management  a p p l i e d  t o  
t h o  a s s o t s .  The d i v i s i o n  o f  t h e  owner o c c u p i e r s '  a v a i l a b l e  
work ing  t i m e  be tw een  fa rm  and  e s t a t e  t y p e  management  d u t i e s  
a f f e c t s  t h e  p r o d u c t i v i t y  o f  t e n a n t s  t y p e  c a p i t a l  a d v e r s e l y .
Al though  o n ly  r e s t r i c t e d  e v i d e n c e  i s  a v a i l a b l e  t o  s u b s t a n t i a t e  
t h i s  p o s s i b i l i t y ,  i t  would seem t o  be an a r e a  o f  t h o u g h t  which 
would j u s t i f y  more d e t a i l e d  r e s e a r c h  i n  t h e  f u t u r e .
At t h i s  p o i n t  i t  migh t  be wor th s p e c u l a t i n g  a s  t o  t h e  form ,  i n  
q u a l i t a t i v e  t e r m s ,  which t h e  s u g g e s t e d  a d d i t i o n a l  c a p i t a l  i n v e s t ­
ment s h o u l d  t a k e .  I t  can  p r o b a b l y  be assumed t h a t  most  f a rm s  
c a r r y  t h o  b a s i c  r a n g e  o f  equ ipm ent  n e c e s s a r y  t o  o p e r a t e  a  d a i r y  
f a r m .  The s u g g e s t e d  i n v e s t m e n t  would t h e n  t a k a  t h e  form o f  
r e p l a c i n g  o b s o l e t e  m a c h i n e r y ,  t h e  work c a p a c i t y  o f  which h a s
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d e c l i n e d .  New m ac h ine ry  would be a b l o  t o  c a r r y  o u t  t h o  work more
t i m o o u s l y  and e f f i c i e n t l y ,  r e s u l t i n g  i n  a p r o b a b l e  y i e l d  and
q u a l i t y  i n c r e a s e  i n  c r o p s  and homegrown f e e d s ,  t h u s  r e d u c i n g  t h o  
c o s t  o f  p u r c h a s e d  f o o d s  a s  w e l l  a s  i n c r e a s i n g  t h o  y i e l d  o f  m i l k .
The a p p l i c a t i o n  o f  more p o w e r f u l  t r a c t o r s  and m ach ines  would a l s o  
o n a b lo  t h o  f a r m e r  t o  u n d e r t a k e  more modern methods o f  c o n s e r v a t i o n .
The i n t e n s i t y  o f  c a p i t a l  u s e ,  and t o  a l o s s e r  e x t e n t  i n  t h i s  c a s o ,  
t h e  p l a n e  o f  p r o d u c t i v i t y  o f  t h o  c a p i t a l  u sed  on d a i r y  f a rm s  i n  
Wost S c o t l a n d ,  have  boen shown t o  s u b s t a n t i a t e  many o f  t h e  f i n d i n g s  
on t h e  v a r i a t i o n  i n  e f f i c i e n c y  o f  c a p i t a l  u t i l i s a t i o n  i n  C h a p te r
IV and i n  p r e v i o u s  s e c t i o n s  o f  C h a p te r  V.
A d d i t i o n a l  c a p i t a l  i n v e s t m e n t  has  boon shown t o  be n e c e s s a r y  i f  
t h o  opt imum o u t p u t  f rom t h e  c a p i t a l  r e s o u r c e s  d e p lo y e d  i n  West 
S c o t l a n d  d a i r y  f a rm s  i s  t o  be a c h i e v e d .  In t h e  f o l l o w i n g  c h a p t e r ,  
t h e  s o u r c e s  and a v a i l a b i l i t y  o f  f u n d s  f o r  t h e  r e q u i r e d  i n c r e a s e  
i n  i n v e s t m e n t  on t h o  a v e r a g e  d a i r y  farm^^^^ a r e  i n v e s t i g a t e d  and 
t h e i r  adequacy  d e t e r m i n e d .  In a s u b s e q u e n t  c h a p t e r  i t  i s  i n t e n d e d  
t o  e n u m e r a t e  p o s s i b l e  r e a s o n s  f o r  t h o  e x i s t i n g  non-opt imum uso 
o f  c a p i t a l  r e s o u r c e s .
I t  s h o u l d  be a p p r e c i a t e d  t h a t  t h e  e s t i m a t e s  o f  t h e  a d d i t i o n a l  
c a p i t a l  r e q u i r e d  t o  o p t i m i s e  t h e  i n p u t  o f  t e n a n t s  c a p i t a l  were 
c a r r i e d  ou t  w h i l e  h o l d i n g  l a b o u r  and l a n d  i n p u t s  a t  t h e i r  
g e o m e t r i c  mean v a l u e s .  Any change  i n  t h e  i n p u t  o f  l a n d  o r  
l a b o u r  would c a u s e  a v a r i a t i o n  i n  t h e  optimum i n p u t  o f  c a p i t a l .  
The r e s u l t s  t h e r e f o r e  r e f e r  t o  t h e  a v e r a g e  d a i r y  f a r m .
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APPEIMDIX I
D e t e r m i n a t i o n  o f  R e n t a l  Va lue  on Owner Occupied  Perms
R e n t s  a r e  b a s e d  on t h e  s a l e  v a l u e  o f  t h e  f a rm  a t  v a c a n t  p o s s e s s i o n *  
The c i r c u m s t a n c e s  Of an i n d i v i d u a l  farm w i l l  f i x  t h e  f i n a l  r e n t a l  
v a l u e .
Below a r e  l i s t e d  t h e  f a c t o r s  which  i n f l u e n c e  i n d i v i d u a l  farm v a l u e s ,
Area B u i l d i n g s
A l t i t u d e
S lo p e
Aspec t
R a i n f a l l
A a s e s s a b i l i t y  o f  Fa«n 
Com pac tness  o f  F i e l d s  
S o i l  Types 
D r a i n a g e
Number
C o n d i t i o n
C o n c r e t e
A m e n i t i e s
Farm House
C o t t a g e s
F e n c e s
- 1 0 4 -
APPENDIX II
T a b l e s  1 - 8  t a b u l a t e  t h e  Z e ro  O rd e r  C o r r e l a t i o n  C o e f f i c i e n t s  f o r  t h o  
Cobb-Douglas  F u n c t io n *
T a b l e  1 T e n a n t s  1969 /70  R e l a t i o n  1
%2 %3 %4
1 .000 0 .8 3 5 0 ,8 6 1 0 .9 6 7
1 .000 0 .7 7 8 0 .7 5 4
s 1.000 0 .7 8 9
1 .000
T a b l e 2 T e n a n t s  1969 /70 R e l a t i o n 2
%2 S %5 %6
1.000 0 ,8 3 5 0 .8 6 1 0 . 9 3 1 0 .931
’' a 1 ,000 0 ,778 0 .8 3 9 0 .6 8 5
1 .000 0 ,8 9 2 0 ,7 0 4
^5 1 .000 0 .8 2 0
1 .000
T a b l e 3 T e n a n t s  1970 /71 R e l a t i o n 3
%1 %2 s %4
1 .000 0 .8 3 0 0 .8 3 5 0 .9 7 2
1.000 0 .7 6 4 0 .7 6 1
^3 1.000 0 ,7 6 8
1,000
Table  4
- 1 8 5 -
Tenants  1 9 70 /71  R e l a t i o n  4
)<1 %2 %3 %5 %6
1.000 0 .8 3 0 0 .8 3 5 0 .928 0 .938
'2 1 .000 0 .7 6 4 0 .8 4 9 0 .6 9 9
S 1,000 0 .8 8 2 0 .6 8 4
S 1 .000 0 .8 0 4
%6 1.000
T a b l e  5 Owner OoOUDiers 1969 /70 R e l a t i o n  5
%i %2 S %4
Xl 1 .0 0 0 0 .7 8 6 0 .8 5 1 0 .9 5 6
><2 1.000 0 .8 1 4 0 ,7 0 2
1 .000 0 .7 6 0
X4 1 .000
T a b l e  6 Owner O c o u o i e r s 19 69 /70 R e l a t i o n  6
>"i %2 %3 %6
><i 1 .000 0 .7 8 6 0 .8 5 1 0 ,8 6 0 0 .9 0 1
><2 1.000 0 ,8 1 4 0 .7 2 3 0 .6 4 7
S 1.000 0 .7 6 6 0 .0 9 4
X5 1 .000 0 .7 1 0
1 .000
- 1 8 6 -
T a b le  7 Owner O c c u p i e r s 1970 /71 R e l a t i o n  7
%2 S %4
1 .0 0 0 0 .7 8 8 0 .8 7 0 0 .9 3 8
><2 1,000 0 .8 4 1 0 .6 6 7
1.000 0 .7 5 2
>^ 4 1 .000 '
T a b l e  8 Owner O c c u p i e r s 1970 /71 R e l a t i o n  8
><i %2 *3 %6
1.000 0 .788 0 .8 7 0 0 .8 4 0 0 .8 0 4
><2 1.000 0 .8 4 1 0 .7 1 4 0 ,594
1 .000 0 ,7 9 8 0* 664
1 .000 0 ,6 5 6
1,000
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T a b la  10 I n d e x  Numbers f o r  I n c r e e g a  i n  C o s t  o f  I n p u t  
V a r i a b l e s  used  i n  Cobb-Douqlas  F u n c t i o n
1969 /70 1970/71
Labour 100 101,8
T o t a l  T e n a n t s  
C a p i t a l 100 1 0 1 .7
Mach inery
C a p i t a l 100 10 2 ,4
S toc k  C a p i t a l 100 1 0 1 .5
The e s t i m a t e s  o f  c o s t  c h a n g e s  a r e  ba sed  on T a b l e s  102 and 102,  
S c o t t i s h  A g r i c u l t u r a l  Economics ,  Vo l ,  XXII-1972 and T a b l e s  150 and 
159 Vol .  X X I I I -1 9 7 3 ,
The c o s t  i n d e x  numbers  were  a d j u s t e d  f o r  q u a n t i t y  o f  i n p u t  c h a n g e s .
The c a p i t a l  i n v e s t m e n t  i n d i c e s  were  t h e n  a d j u s t e d  downwards t o  a c c o u n t  
f o r  t h e  p r o p o r t i o n  o f  s t o c k  and m ach inery  r e p l a c e d  each  y e a r ,  i . e .  
on ly  20 p e r  c e n t  o f  t h e  t o t a l  c a p i t a l  i n v e s t m e n t  i s  r e p l a c e d  a n n u a l l y  
a t  t h e  i n c r e a s e d  u n i t  c o s t .  The t o t a l  t e n a n t s  c a p i t a l  i n d e x  i s  t h e  
w e i g h te d  a v e r a g e  o f  t h e  l i v e s t o c k  and m ac h in e r y  c a p i t a l  i n d i c e s .
- 1 9 0 -
CHAPTER VI
THE SOURCE AND DISTRIBUTION OF FUNDS ON DAIRY FARMS
6 . 1 , I n t r o d u c t i o n
E s t i m a t e s  made i n  t h e  p r e v i o u s  c h a p t e r  i n d i c a t e d  t h a t  t h e  
a v e r a g e  d a i r y  f a r m e r  i n  West S c o t l a n d  r e q u i r e d  t o  u n d e r t a k e  
a d d i t i o n a l  c a p i t a l  e x p e n d i t u r e ,  i f  h i s  u se  o f  t e n a n t s  c a p i t a l  was 
t o  be o p t i m i s e d .  The p r im a r y  aim o f  t h i s  c h a p t e r ,  t h e r e f o r e ,  i s  t o  
e s t a b l i s h  t h e  c a p a c i t y  o f  t h e  a v e r a g e  d a i r y  f a r m e r  t o  s u p p ly  h i s  
' i n c r e m e n t a l  c a p i t a l  r e q u i r e m e n t *  ( t h e  a d d i t i o n a l  c a p i t a l  r e q u i r e d  
t o  r a i s e  t h e  a v e r a g e  f a r m e r  from h i s  e x i s t i n g  c a p i t a l  i n p u t  l e v e l  
t o  h i s  optimum C a p i t a l  i n p u t ) .
The c o n c e p t  o f  " a v a i l a b l e  c a sh "  on a  form i s  d e v e l o p e d ,  a s  t h i s  
i s  t h e  key t o  t h e  f a r m e r  a t t a i n i n g  h i s  i n c r e m e n t a l  c a p i t a l  
r e q u i r e m e n t  ( l , C , R , ) ,  R e g r e s s i o n  a n a l y s i s  i s  u sed  t o  q u a n t i f y  t h e  
f u n c t i o n a l  d e t e r m i n a n t s  o f  t h e  " a v a i l a b l e  c a s h "  which i n i t i a l l y  
were b e l i e v e d  t o  be t h e  n o t  farm income o f  t h e  fa rm  i n  p r e v i o u s  
y e a r s  and t h e  e x t e r n a l  s o u r c e s  o f  farm c r e d i t .  P a s t  incom e,  
however ,  was found  t o  be t h e  main d e t e r m i n a n t  o f  t h e  " a v a i l a b l e  
c a s h " .  I t  was p o s s i b l e ,  t h e r e f o r e ,  t o  p r e p a r e  e s t i m a t e s  o f  t h e  
i n c r e a s e  i n  n e t  farm income r e q u i r e d  t o  p r o v i d e  s u f f i c i e n t  
" a v a i l a b l e  c a s h "  t o  s a t i s f y  t h e  e s t i m a t e d  I . C . R ,  In  most  c a s e s  
t h e  i n c r e a s e  i n  n e t  farm incom e r e q u i r e d  was n o t  c o n s i d e r e d  a 
f e a s i b l e  p o s s i b i l i t y  i n  t h e  s h o r t - t e r m .  Hence t h e  e x i s t i n g  s o u r c e s  
o f  farm c r e d i t  and t h e  r e l a t i v e  b o r r o w in g s  from a c h  s o u r c e  a r e  
examined and p o s s i b l e  c o n s t r a i n t s  on t h e i r  f u t u r s  c o n t r i b u t i o n  t o  
t h e  I . C . R ,  a r e  c o n s i d e r e d .
The p r e s e n t  d i s t r i b u t i o n  o f  t h e  " a v a i l a b l e  c a s h "  on t h e  f a rm  i s  
i m p o r t a n t  a s  i t s  c om pe t ing  u s e s  -  c a p i t a l  f o r m a t i o n  end c onsum pt ion  
( p r i v a t e  l i v i n g  r e q u i r e m e n t s )  a r e  m u t u a l l y  e x c l u s i v e .  The c a s h  
a v a i l a b l e  f o r  c a p i t a l  f o r m a t i o n  c o u l d ,  t h e o r e t i c a l l y ,  be i n c r e a s e d  
i f  f a r m e r s  were  w i l l i n g  o r  a b l e  t o  r e d u c e  t h e i r  c o n s u m p t io n .
These p o s s i b i l i t i e s  a r e  examined  and i t  i s  shown t h a t  a  c a p i t a l  
f o r m a t i o n  v e r s u s  c onsum pt ion  c y c l e  e x i s t s  f rom which  i t  would be 
d i f f i c u l t  f o r  many f a r m e r s  t o  e s c a p e ,  w i t h o u t  e x t e r n a l  a s s i s t a n c e .
"191"
The p o s t  c o n t r i b u t i o n  o f  t h e  Government  t o  t h e  c a p i t a l  r e q u i r e m e n t e  
o f  West S c o t l a n d  d a i r y  f a r m e r s  i s  a s s e s s e d  and i n d i c a t i o n s  a r e  g iven  
o f  t h e  p o s s i b l e  need  f o r  f u t u r e  Government  i n t e r v e n t i o n  t o  a s s i s t  
f a r m e r s  t o  o p t i m i s e  t h e i r  t e n a n t s  c a p i t a l  i n p u t  on t h e i r  f a r m s ,
6 , 1 , 1 . D e f i n i t i o n  o f  Terms
" A v a i l a b l e  Cash" w i t h i n  t h e  y e a r  i s  t h e  a g g r e g a t e  v a l u e  
o f  a l l  s o u r c e s  o f  c a s h  a v a i l a b l e  t o  t h e  farm b u s i n e s s  d u r i n g  t h e  
y e a r ,  A d e t a i l e d  l i s t  o f  t h e  i t e m s  which compose " a v a i l a b l e  ca sh"  
i s  shown i n  t h e  S ou rc e  and D i s t r i b u t i o n  o f  Cash c o m p u t a t i o n  s h e e t ,  
Appendix I I ,
C a p i t a l
Net  C a p i t a l  F o r m a t io n  R e p r e s e n t s  c a p i t a l  i n  a d d i t i o n  t o  t h a t
r e q u i r e d  t o  m a i n t a i n  t h e  p r e s e n t  work c a p a c i t y  of  t h e  e x i s t i n g
c a p i t a l  s t o c k .
C a p i t a l  Gran t  Any g r a n t  made by t h e  Government t o  f a r m e r s  
u n d e r  t h e  t e r m s  o f  t h e  Farm C a p i t a l  G r a n t s  Scheme,
C a p i t a l  Withdrawn I s  t h e  v a l u e  o f  c a s h  w i thd rawn  from t h e  
b u s i n e s s ,  wh ich  would n o t  n o r m a l ly  be used  f o r  c u r r e n t  c o n s u m p t io n .
I n c r e m e n t a l  C a p i t a l  R equ i rem en t  The i n c r e m e n t a l  c a p i t a l  
r e q u i r e m e n t  i s  t h a t  amount o f  c a p i t a l  r e q u i r e d  by t h e  a v e r a g e  
f a r m e r  t o  r a i s e  t h e  e x i s t i n g  c a p i t a l  i n p u t  t o  t h e  optimum c a p i t a l  
i n p u t .
Rep lacem en t  C a p i t a l  F o r m a t io n  R e p r e s e n t s  t h a t  p a r t  o f  t h e  g r o s s  
c a p i t a l  f o r m a t i o n  which i s  r e q u i r e d  t o  m a i n t a i n  t h e  p r e s e n t  work 
c a p a c i t y  o f  t h e  e x i s t i n g  c a p i t a l .
Net  C a p i t a l  Consumption I s  i n d i c a t e d  whan t h e  g r o s s  c a p i t a l
f o r m a t i o n  i s  l e s s  t h a n  t h e  e s t i m a t e d  r e p l a c e m e n t  c a p i t a l  f o r m a t i o n .
E x t e r n a l  C r e d i t  The sum o f  o f f - f a r m  l i a b i l i t i e s . .
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I n v e s t m e n t
O f f - f a r m  I n v e s t m e n t  Cash w i thd rawn  from t h e  farm b u s i n e s s  and 
i n v e s t e d  i n  n o n - f a r m i n g  a c t i v i t i e s .
On-farm I n v e s t m e n t  A d d i t i o n a l  c a s h  i n v e s t e d  i n  t h e  f a rm  b u s i n e s s  
which  may be i n t e r n a l l y  g e n e r a t e d  o r  have  an e x t e r n a l  s o u r c e .
Net  P r o f i t  The d i f f e r e n c e  be tw een  t h e  g r o s s  o u t p u t  and  c o s t s  o f  t h e  
fa rm .  T h i s  i s  t h e  s u r p l u s  b e f o r e  i m p u t in g  any n o t i o n a l  c h a r g e s  such 
a s  r e n t a l  v a l u e  (on owner  o c c u p ie d  f a rm s  ) o r  u n p a id  l a b o u r .
Consumption
( P e r s o n a l  D raw ings )  Cash w i thd rawn  from t h e  farm b u s i n e s s  which i s  
used  f o r  p r i v a t e  l i v i n g  e x p e n s e s .
S t a t i s t i c a l  N o t a t i o n
In  t h e  f o l l o w i n g  s t a t i s t i c a l  a n a l y s e s ,  i t  may be assumed t h a t  b 
w i l l  r e f e r  t o  p a r a m e t e r s  i n  l i n e a r  r e l a t i o n s  and t h a t  p w i l l  r e f e r  
t o  p a r a m e t e r s  i n  l o g - l i n e a r  r e l a t i o n s .
6 . 1 . 2 .  The Cash Flows o f  a  Farm B u s i n e s s
The f i n a n c i a l  d e t a i l s  o f  a  farm b u s i n e s s  a r e  c o n t a i n e d  
p r i n c i p a l l y  i n  two d o c u m e n t s ;  t h e  p r o f i t  and l o s s  a c c o u n t  and  t h e  
b a l a n c e  s h e e t .  In  o r d e r  t o  i n t e r p r e t  t h e  f i n a n c i n g  o f  a  farm 
b u s i n e s s ,  t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  p r o f i t  and l o s s  a c c o u n t  
and t h e  b a l a n c e  s h e e t  must be combined t o  e n a b l e  t h e  d e r i v a t i o n  o f  
t h e  f l o w s  o f  c a s h  i n t o  and o u t  o f  t h e  b u s i n e s s .  Any b u s i n e s s  
c o n s i s t s  o f  many complex f l o w s  of  c a s h  and r e s o u r c e s  be tween  the-  
v a r i o u s  c o n s t i t u e n t  p a r t s  o f  t h e  b u s i n e s s .  In  t h e  farm b u s i n e s s ,  
t h e r e  a r e  a d d i t i o n a l  c o m p l i c a t i o n s  which a r i s e  f rom t h e  c l o s e  
a s s o c i a t i o n  o f  fa rm  f i n a n c e  w i t h  t h e  p e r s o n a l  f i t i a K c e s o f  t h e  f a r m e r .  
The f low  d iag ra m  i n  F i g u r e  6 . 1 , 1 . ( p . 193) was p r e p a r e d ,  t h e r e f o r e ,  
t o  d e m o n s t r a t e  t h e  c a s h  f l o w s  a f f e c t i n g  t h e  farm b u s i n e s s .
Figure DiegramaM.c
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S e c t i o n  1 o f  t h e  d iag ra m  shows t h e  p r o d u c t i v e  p r o c e s s  end t h e  
g e n e r a t i o n  o f  c a p i t a l  ( c a s h )  f rom w i t h i n  t h e  farm b u s i n e s s .  S e c t i o n  2 
shows t h e  e x t e r n a l  s o u r c e s  o f  f i n a n c e  f o r  t h e  p r o d u c t i v e  p r o c e s s  
and  t h e  p o s s i b l e  d e s t i n a t i o n  o f  t h e  c a s h  f l o w s  ou t  o f  t h e  form b u s i n e s s .  
In  p r a c t i c e ,  t h e r e  may a r i s e  a c u t e  p r o b le m s  o f  d e f i n i t i o n  when 
a t t e m p t i n g  t o  c l a s s i f y  t h e  f lours  o f  co sh  o f f  t h e  f a r m .  C a p i t a l  
w i thd rawn  c o u l d  c o n c e i v a b l y  become a d d i t i o n a l  f u n d s  f o r  con s u m p t io n  
r a t h e r  t h a n  f o r  i n v e s t m e n t  o f f - f a r m .  E q u a l l y ,  p e r s o n a l  c a s h  d r a w in g s  
c o u l d  e a s i l y  be i n v e s t e d  e x t e r n a l l y  i n ,  s a y ,  an a s s u r a n c e  p o l i c y  
which c o u l d  be used  l a t e r  t o  f i n a n c e  t h e  f a r m .  T h i s  would a p p e a r  
a s  e x t e r n a l  c a p i t a l  i n t r o d u c e d ,  a l t h o u g h  t h e  premiums were  f i n a n c e d  
from farm c a s h .
The hub o f  a l l  t h e  c a s h  f l o w s  i n t o  a n d  ou t  o f  t h e  f a rm  b u s i n e s s  i s  
t h e  farm c a s h  b a l a n c e  -  on t h i s  d e pe nds  t h e  l e v e l  o f  p o s s i b l e  f u t u r e  
i n v e s t m e n t  and  p e r s o n a l  d r a w i n g s .  The r e m a i n d e r  o f  t h i s  c h a p t e r  i s  
m a in ly  c o n c e r n e d ,  t h e r e f o r e ,  w i t h  t h e  q u a n t i f i c a t i o n  and  a n a l y s i s  of  
c h a n g e s  i n  t h e  s o u r c e s  and d i s t r i b u t i o n  o f  t h e  farm c a s h .  Due t o  t h e  
complex i n t e r - r e l a t i o n s h i p s  o f  t h e  c a s h  f l o w s  d e p i c t e d  i n  F i g u r e  6. 1 . 1 , 
i t  was n o t  p o s s i b l e  t o  a n a l y s e  them f u l l y  i n  t h e i r  p r e s e n t  fo rm .  Hence 
t h e  i n d i v i d u a l  c a s h  f l o w s  wore  a g g r e g a t e d  t o  form t h e  f o u r  p r im a r y  
f l o w s  o f  c a s h  o f  t h e  f a rm  b u s i n e s s  shown i n  F i g u r e  6 , 1 , 2 .
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I t  can ba s e en  from t h e  above  d iag ram  t h a t  t h e  main d e t e r m i n a n t s  of  
t h e  " a v a i l a b l e  c a sh "  on a  f a rm  a r e  l i k e l y  t o  be farm income and t h e  
amount o f  e x t e r n a l  b o r r o w i n g .  In  t h e  f o l l o w i n g  s e c t i o n s ,  t h e r e f o r e ,  
a t t e m p t s  a r e  made t o  e s t a b l i s h  t h e  f u n c t i o n a l  r e l a t i o n s h i p  be tween  
farm incom e,  e x t e r n a l  c r e d i t  s o u r c e s ,  and t h e  " a v a i l a b l e  c a s h "  of  
t h e  f a r m .  I f  such  a  r e l a t i o n s h i p  can be e s t a b l i s h e d ,  i t  would be 
p o s s i b l e  t o  e s t i m a t e  t h e  c a s h  a v a i l a b l e  f o r  c a p i t a l  f o r m a t i o n  and 
consum pt ion  i n  a  f u t u r e  p e r i o d .  S i n c e  t h e  l e v e l  o f  f a rm  income has  
a l r e a d y  been d e m o n s t r a t e d  a s  b e in g  d e p e n d e n t  on t h e  e x i s t i n g  l e v e l s  
o f  c a p i t a l  i n v e s t e d  i n  t h e  b u s i n e s s  ( C h a p t e r  V), t h e  s i z e  o f  a  form 
b u s i n e s s  i n  t e r m s  o f  a c r e a g e  and c a p i t a l  i n v e s t e d  would t h e n  assume 
c o n s i d e r a b l e  i m p o r t a n c e  i n  r e l a t i o n  t o  t h e  p o s s i b l e  f u t u r e  l e v e l s  of  
c a p i t a l  f o r m a t i o n  and cons u m p t io n  on f a r m s .  The u s e  o f  c a s h  f o r  
c a p i t a l  f o r m a t i o n  and c o n s u m p t io n  i s  m u t u a l l y  e x c l u s i v e ;  hence  i t  
i s  i m p o r t a n t  t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p  be tw een  " a v a i l a b l e  
c a s h " ,  c a p i t a l  f o r m a t i o n ,  and c o n s u m p t io n ,  s i n c e  a  v a r i a t i o n  i n  t h e  
c a sh  a l l o c a t e d  t o  consum pt ion  would a f f e c t  t h e  p o t e n t i a l  f o r  c a p i t a l  
f o r m a t i o n .  F i n a l l y ,  any c o n s t r a i n t  on t h e  s o u r c e s  o f  e x t e r n a l  f u n d s  
would a f f e c t  t h e  " a v a i l a b l e "  fa rm  c a s h .  I t  i s  t h e r e f o r e  p r o p o s e d  t o  
commence t h e  a n a l y s i s  o f  t h e  c a s h  f l o w s  i n  F i g u r e  6 , 1 , 2 , by examin ing  
t h e  e x i s t i n g  s o u r c e s  o f  c a s h  and t h e i r  r e l a t i v e  i m p o r t a n c e ,
6 , 2 ,  The S o u r c e s  o f  Cash and t h e i r  R e l a t i v e  Im p o r t a n c e
The e x t e r n a l  s o u r c e s  o f  c a s h  ( c a p i t a l )  f o r  farm b u s i n e s s  a r e  w e l l  
documented i n  p a s t  l i t e r a t u r e ^ ^ ^ .  I t  i s  t h e r e f o r e  n o t  p r o p o s e d  t o  
e n t e r  i n t o  d i s c u s s i o n  on t h e  t y p e  and u se  o f  a g r i c u l t u r a l  c r e d i t  
i n s t i t u t i o n s .  However , i t  i s  p r o p o se d  t o  a n a l y s e  t h e  l i a b i l i t y  s t r u c t u r e  
o f  t h e  sample  f a rm s  t o  i n d i c a t e  t h e  r e l a t i v e  i m p o r t a n c e  o f  t h e  
e x t e r n a l  s o u r c e s  o f  f i n a n c e ,  b e f o r e  c o n s i d e r i n g  t h e  r o l e  o f  Government  
g r a n t s  i n  t h e  farm c a p i t a l  s t r u c t u r e .  The mechanism f o r  payment  of  
g r a n t  a i d  i s  such  t h a t  t h e  f a r m e r  n o r m a l ly  h a s  t o  p r o d u c e  a  r e c e i p t e d  
i n v o i c e  b e f o r e  payment i s  made. Government  g r a n t s ,  t h e r e f o r e ,  can 
l o g i c a l l y  be c o n s i d e r e d  a s  a  s o u r c e  o f  f u n d s  t o  t h e  f a r m e r  b u t  t h e  no t  
e f f e c t  o f  t h e  g r a n t  i s  t o  r e d u c e  t h e  c o s t  o f  t h e  c a p i t a l .  F i n a l l y ,  
i n  S u b - S e c t i o n  6 , 2 , 3 , ,  e s t i m a t e s  o f  t h e  " a v a i l a b l e  ca sh"  on f a rm s  o f  
v a r i o u s  s i z e s  wore p r e p a r e d  p r i o r  t o  d e r i v i n g  t h a t  p a r t  o f  t h e  
" a v a i l a b l e  c a s h "  which c o u l d  be a l l o c a t e d  t o w a r d s  t h e  i n c r e m e n t a l
 ^ L i t e r a t u r e  Review S e c t i o n  2 . 2 .  p ,  18,
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c a p i t a l  r e q u i r e m e n t  o f  t h e  a v e r a g e  d a i r y  farm i n  West S c o t l a n d .
6 . 2 , 1 ,  The Non-Equ i ty  L i a b i l i t y  S t r u c t u r e  of  t h e  Sample 
D a i ry  Farms
The n o n - e q u i t y  l i a b i l i t y  s t r u c t u r e  o f  t h e  sample  f a rm s  
can be u s e d ,  i n  t h e  f i r s t  i n s t a n c e ,  t o  i n d i c a t e  t h e  c r e d i t  s o u r c e s  o f  
West S c o t l a n d  d a i r y  f a r m e r s .  A f t e r  e s t a b l i s h i n g  t h e  s o u r c e s  o f  c r e d i t ,  
i t  i s  p o s s i b l e  t o  i n d i c a t e  t h e  r e l a t i v e  amount o f  c r e d i t  s u p p l i e d  by 
t h e  v a r i o u s  s o u r c e s .  When t h i s  knowledge i s  a v a i l a b l e ,  i t  may be 
p o s s i b l e  t o  s p e c u l a t e  on r e a s o n s  f o r  t h e  l a c k  o f  u se  o f  c e r t a i n  
c a t e g o r i e s  of  c r e d i t  and  on p o s s i b l e  c o n s t r a i n t s  on t h e  f u t u r e  use  
o f  e x i s t i n g  s o u r c e s .
In  S e c t i o n  4 , 2  t h e  a s s e t  s t r u c t u r e  o f  t h e  d a i r y  f a r m s  was e s t i m a t e d  
u s in g  a  s i m p l e  r e g r e s s i o n  t e c h n i q u e  which e n a b l e d  t h e  amount  o f  t h e  
v a r i o u s  c a t e g o r i e s  o f  a s s e t s  t o  be r e l a t e d  t o  farm s i z e  ( a c r e a g e ) .  
U n f o r t u n a t e l y ,  t h i s  t e c h n i q u e  was n o t  a p p l i c a b l e  t o  t h e  e s t i m a t i o n  
o f  t h e  l i a b i l i t y  s t r u c t u r e  o f  t h e  d a i r y  f a r m s ,  s i n c e  some o f  t h e  
l i a b i l i t y  c a t e g o r i e s  ware no t  r e p r e s e n t e d  on a l l  t h e  s am ple  fa rms  
e . g .  on ly  22 f a r m s  o f  a  p o s s i b l e  54 had o b t a i n e d  o v e r d r a f t s  i n  t h e  
owner o c c u p i e d  1969 /70  g r o u p .  The l i a b i l i t y  s t r u c t u r e  o f  t h e  two 
farm g r o u p s  was t h e r e f o r e  p r e s e n t e d  i n  t e r m s  o f  t h e  a r i t h m e t i c  means 
o f  t h e  l i a b i l i t y  c a t e g o r i e s  t o g e t h e r  w i t h  t h e  number o f  f a r m s  on 
which t h e  mean i s  b a s e d .  In  o r d e r  t o  i n d i c a t e  t h e  r e l a t i v e  
im p o r t a n c e  o f  t h e  v a r i o u s  c a t e g o r i e s  o f  l i a b i l i t y  o r  s o u r c e s  o f  
c r e d i t ,  t h e  amount o f  c r e d i t  was a l s o  e x p r e s s e d  a s  a  p e r c e n t a g e  of  
t h e  t o t a l  g roup  b o r r o w in g ,  ( T a b l e s  6 , 2 , 1 . 1 .  and 6 , 2 , 1 , 2 . )
From T a b l e s  6 . 2 . 1 . 1 ,  and 6 , 2 , 1 , 2 ,  p . 197 and p . 198 i t  can  be  seen  
t h a t  i n  t e r m s  o f  t h e  number o f  f a r m s  u s i n g  a p a r t i c u l a r  s o u r c e  o f  
c r e d i t ,  s u n d ry  c r e d i t o r s  ( m e r c h a n t s ,  a u c t i o n e e r s ,  e t c . )  were  t h e  most 
i m p o r t a n t .  The e a s e  o f  o b t a i n i n g  m erc h an t  c r e d i t  by r e f r a i n i n g  
from t h e  payment  o f  a c c o u n t s  was c l e a r l y  a  much u sed  and n e c e s s a r y  
f a c i l i t y  a v a i l a b l e  t o  t h e  f a r m e r .  I f  t h e  t o t a l  c r e d i t  o b t a i n e d  by 
t h e  farm g r o u p s  was p r o p o r t i o n e d  among t h e  f i v e  c r e d i t  s o u r c e s ,  
t h e  most  i m p o r t a n t  s o u r c e  o f  c r e d i t  was a g a i n  s undry  c r e d i t o r s  i n  
t h e  c a s e  o f  t h e  t e n a n t  f a r m e r s ,  was e q u a l  i n  i m p o r t a n c e  t o  p r i v a t e  
l o a n s  and o v e r d r a f t s  i n  t h e  c a s e  o f  t h e  owner  o c c u p i e r s ,  who 
a l l o c a t e d  a b o u t  & o f  t h e i r  t o t a l  b o r ro w in g s  t o  s u n d ry  c r e d i t o r s ,  
o v e r d r a f t s ,  and p r i v a t e  l o a n s .
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I n s u r o n c e  com pan ies  and b u i l d i n g  s o c i e t i e s  w ere  n o t  i m p o r t a n t  s o u r c e s  
o f  c r e d i t  t o  t h e  t e n a n t  fo rm e r  b u t  n a t u r a l l y  due t o  t h e  need  f o r  c, 
lo n g  te rm  f i n a n c e  on t h e  owner o c c u p ie d  f a rm s ,  th e y  w ere  r e l a t i v e l y  
more i m p o r t a n t  t o  t h e  owner o c c u p i e r .  H ire  p u r c h a s e  c r e d i t  was t h e  
o n ly  s o u r c e  o f  fu n d s  w here  t h e  a v e ra g e  amount borrow ed  p e r  farm  
was g r e a t e r  f o r  t h e  t e n a n t  t h a n  f o r  t h e  owner o c c u p i e r .  T h is  
p r o b a b ly  r e f l e c t e d  t h e  fu n d a m e n ta l  n a t u r e  o f  t h e  two b u s i n e s s  fo rm s ;  
t h e  l o c k  o f  s e c u r i t y  which t h e  t e n a n t  f a r m e r  can o f f e r ,  t o  o b t a i n  c r e d i t ,  
r e s t r i c t s  t h e  a v a i l a b l e  c r e d i t  from banks and o t h e r  l e n d i n g  
i n s t i t u t i o n s  and t h u s  f o r c e s  him t o  u se  more e x p e n s iv e  s o u r c e s  o f  
c r e d i t  i n  t h e  form o f  h i r e  p u r c h a s e  and m e rc h a n ts  (52 p e r  c e n t  o f  
t o t a l  t e n a n t s  b o r ro w in g s  w ere  from s u n d ry  c r e d i t o r s ) .  The s i g n i f i c a n c e  
o f  t h e  d i f f e r e n c e s  be tw een  t h e  bo rro w in g  p a t t e r n  o f  t h e  owner o c c u p ie d  . 
and t e n a n t e d  fa rm s  i s  d i s c u s s e d  l a t e r .
Com parison o f  t h e  a v e r a g e  amount borrow ed p e r  farm  by t h e  owner 
o c c u p ie r s  and t e n a n t s  showed t h a t ,  e x c e p t  f o r  h i r e  p u r c h a s e ,  t h e  
amount borrow ed  from each  s o u r c e  was g r e a t e r  f o r  t h e  owner o c c u p i e r s .
T h is  o b s e r v a t i o n  o n ly  i n d i c a t e d  t h e  l a r g e r  f i n a n c i a l  s i z e  o f  t h e  
owner o c c u p ie d  fa rm s ,  i n  t e r m s  o f  c a p i t a l  i n v e s t e d ;  r e f e r e n c e  t o  
T a b le  4 , 2 , 5 ,  p ,  96 w i l l  show t h a t ,  on a v e r a g e ,  t h e  owner o c c u p ie r ,  
i n  f a c t ,  owns a  h i g h e r  p r o p o r t i o n  o f  h i s  farm  b u s i n e s s  t h a n  t h e  t e n a n t .  
The change  i n  t o t a l  b o r ro w in g  betw een 1969 /70  and 1 9 7 0 /71  was v e ry  
s l i g h t ,  i n d i c a t i n g  a  s t a b l e  s i t u a t i o n  w i th  r e g a r d  t o  t h e  f u n d in g  o f  
t h e  f a rm in g  b u s i n e s s e s  u n d e r  s tu d y ,
6 , 2 , 2 , C a p i t a l  G r a n ts  on D a iry  Farms
One a s p e c t  o f  Government p o l i c y  to w a rd s  a g r i c u l t u r e  
t a k e s  t h e  form o f  c a p i t a l  g r a n t s .  I t  i s  n o t  t h e  f u n c t i o n  o f  t h i s  s tu d y  
t o  e n t e r  i n t o  a  d i s c u s s i o n  o f  t h e  non-econom ic  p h i lo s o p h y  o f  c a p i t a l  
g r a n t  paym en ts  t o  a g r i c u l t u r e .  The econom ic j u s t i f i c a t i o n  f o r  t h i s  
ty p e  o f  Government i n t e r v e n t i o n  i n  t h e  c a p i t a l  m a rk e t ,  i s  t o  a t t e m p t  
t o  r e c t i f y  m ark e t  i m p e r f e c t i o n s  w hich p r e v e n t  t h e  f lo w  o f  a d e q u a te  
c a p i t a l  i n t o  a g r i c u l t u r e  a t  t h e  r u l i n g  i n t e r e s t  r a t e s .  I m p e r f e c t i o n s  
may a r i s e  from  s e v e r a l  c a u s e s  b u t  a r e  d ue , p r i m a r i l y ,  t o  t h e  lo w e r  
r e l a t i v e  p r o f i t a b i l i t y  o f  a g r i c u l t u r e ,  compared t o  many o t h e r  
i n d u s t r i e s ,  w hich  a r i s e s  from  y i e l d  v a r i a t i o n  due  t o  d i s e a s e ,  w e a th e r ,  
i n a d e q u a te  m anagement, o b s o l e t e  c a p i t a l  i n v e s t m e n t ,  e t c .  F u r th e r m o r e ,
-2 0 0 -
i n v o s tm e n t  d e c i s i o n s  i n  a g r i c u l t u r e  o f t e n  have  t o  be mode on s u p e r ­
f i c i a l  Judgem ent o f  p r o b a b i l i t y  e . g .  t h e  i r r e g u l a r i t y  o f  t h e  s u p p l y /  
demand s i t u a t i o n  i n  a g r i c u l t u r e .  The p r o v i s i o n  o f  c a p i t a l  g r a n t s  
r e d u c e s  t h e  m a r g in a l  c o s t  o f  c a p i t a l  in v e s tm e n t  t o  t h e  f a r m e r ,  t h u s  
e n a b l i n g  t h e  f a r m e r  t o  c o n s i d e r  l e v e l s  o f  c a p i t a l  i n v e s t m e n t  h i t h e r t o  
u n l i k e l y ,  i f  n o t  i m p o s s i b l e .  By t h i s  m eans, t h e  Government hopes  t o  
make an e f f e c t i v e  c o n t r i b u t i o n  to w a rd s  lo w e r in g  p r o d u c t i o n  c o s t s  and 
t h a t  "by p r o v i d i n g  a  l a s t i n g  i n c r e a s e  i n  e f f i c i e n c y ,  i t  w i l l  i n  due 
c o u r s e  p e r m i t  o f  r e d u c t i o n  i n  t h e  s u p p o r t  a f f o r d e d  t o  t h e  i n d u s t r y  
th ro u g h  p r i c e  g u a r a n t e e "  , A sy s tem  o f  d i r e c t  g r a n t s  w i l l  a l s o  be 
a d v a n ta g e o u s  t o  ow ners  w i th  l i m i t e d  r e s o u r c e s  who do n o t  b e n e f i t  t o  
any g r e a t  e x t e n t  from  t a x  a l l o w a n c e s  on c a p i t a l  im p ro v e m e n ts .
C l e a r l y ,  i t  i s  i m p o r t a n t  t o  e s t a b l i s h  t h e  e x t e n t  o f  c a p i t a l  g r a n t s  t o  
d a i r y  f a r m e r s  i n  West S c o t l a n d  and t o  a s s e s s  w h e th e r  o r  n o t  t h e  
p u rp o se  o f  t h e s e  g r a n t s  was b e in g  a c h ie v e d ,
A p r e l i m i n a r y  a p p r a i s a l  o f  t h e  d a t a  a v a i l a b l e  on c a p i t a l  g r a n t  a id
t o  t h e  sam p le  o f  d a i r y  f a r m e r s  showed t h a t  n o t  a l l  t h e  f a r m e r s
r e c e i v e d  g r a n t  a i d .  I t  was d e c id e d ,  t h e r e f o r e ,  t h a t  r e g r e s s i o n
t e c h n i q u e s  c o u ld  n o t  be u se d  t o  e s t i m a t e  t h e  a v e r a g e  amount o f
c a p i t a l  g r a n t  s u p p l i e d  t o  e a ch  f a r m e r .  A c c o r d in g ly ,  a  d i s t r i b u t i o n
o f  g r a n t  u p t a k e ,  by farm  s i z e ,  i s  shown i n  T a b le s  6 , 2 . 2 . 1 ,  and 6 . 2 , 2 , 2 ,  
p .  201 and 202 ,
From T a b le s  6 . 2 . 2 , 1 .  and 6 , 2 , 2 , 2 ,  i t  can  be aeon t h a t  a p p r o x im a te ly  
one t h i r d  o f  t h e  sam p le  t e n a n t e d  fa rm s  r e c e i v e d  g r a n t s  i n  b o th  
19 6 9 /7 0  and 1 9 7 0 /71  (1 3 -1 4  f a r m s ) .  The number o f  owner o c c u p ie d  
fa rm s  r e c e i v i n g  g r a n t s  was more v a r i a b l e  r a n g i n g  from 13 fa rm s  ( 2 4 / )  
i n  1 9 6 9 /7 0  t o  25 fa rm s  ( 4 6 / )  i n  1 9 7 0 /7 1 ,  In  t h i s  p e r i o d ,  o n ly  7 
t e n a n t e d  and  10 owner o ccu p ie d -  fa rm s  r e c e i v e d  g r a n t s  i n  b o th  y e a r s .  
T h is  meant t h a t ,  i n  t h e  p e r i o d ,  a b o u t  two t h i r d s  o f  t h e  sam p le  fa rm s 
r e c e iv e d  g r a n t s  i n  e i t h e r  1 9 6 9 /7 0  an 1 9 7 0 /7 1 ,  F a rm e rs  t h e r e f o r e  
a p p e a re d  t o  be  w i l l i n g  t o  u s e  Government g r a n t s  when t h e s e  w ere  
a v a i l a b l e .  However, t h e r e  was a  te n d e n c y  f o r  t h e  s m a l l e r  farm  t o  
have  no g r a n t  a id #  With t h e  l a r g e r  farm  s i z e s  g r a n t s  w ere  u s u a l l y  
ta k e n  i n  one o r  o t h e r  o f  t h e  y e a r s  u n d e r  s t u d y .  The s m a l l e r  fa rm s  
w ere  most l i k e l y  t o  have  no g r a n t s  i n  e i t h e r  y e a r .  The amount o f  
c a sh  r e c e i v e d  i n  g r a n t s  was n o t  h ig h  on a  p e r  farm  b a s i s ,  u s u a l l y
Long Term A s s u ra n c e s  f o r  A g r i c u l t u r e  Cmnd, 23, Nov, 1956 p .  9
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u n d e r  £600, t h e  e x c e p t io n  b e in g  t h e  owner o c c u p ie d  fa rm s  i n  
1970 /71  when t e n  o f  t h e  25 g r a n t s  r e c e i v e d  w ere  v a lu e d  a t  o v e r  
£600, From t h e  l i m i t e d  d a t a  a v a i l a b l e  t h e r e  was no e v id e n c e  
o f  t h e  amount o f  g r a n t  r e c e i v e d  b e in g  r e l a t e d  t o  fa rm  s i z e .
A lthough  t h e  amount o f  g r a n t  r e c e i v e d  d i d  n o t  a p p e a r  h ig h  i n  
a b s o l u t e  t e r m s ,  i t  may n e v e r - t h a - l e a e  r e p r e s e n t  c o n s i d e r a b l e  
in v e s tm e n t  by t h e  f a r m e r .  R e f e re n c e  t o  t h e  r e g u l a t i o n s  c o v e r in g  
c a p i t a l  g r a n t s  i n  1969 showed t h a t  g r a n t  a id  may v a ry  from  10 
p e r  c e n t  o f  t h e  t o t a l  c o s t  ( in v e s tm e n t  g r a n t s )  t o  50 p e r  c e n t  
(Farm S t r u c t u r e  G r a n t ) ,  A g r a n t  o f  £100 i n  T a b le s  6, 2 , 2 , 1 , 
and 6 , 2 , 2 , 2 , c o u ld  t h e r e f o r e  r e p r e s e n t  c a p i t a l  f o r m a t io n  of 
betw een £200 and £1000 , P o s s i b l e  c o n s t r a i n t s  on t h e  p r e s e n t  
end f u t u r e  u s e  o f  e x t e r n a l  c r e d i t  s o u r c e s ,  i n c l u d i n g  c a p i t a l  
g r a n t s ,  a r e  d e v e lo p e d  i n  a  l a t e r  d i s c u s s io n *
6 , 2 . 3 ,  The " A v a i l a b l e  Cash" on D a iry  Farms
The c o n c e p t  o f  " a v a i l a b l e  c a sh "  d u r in g  a  f a rm in g
y e a r  i s  n o t  new. I t  was d e v e lo p e d  o r i g i n a l l y  i n  i n d u s t r y  u n d e r
t h e  t i t l e  o f  'S o u r c e  and D i s t r i b u t i o n  o f  Funds S t a t e m e n t s ' ,
The a p p l i c a t i o n  o f  t h e  c o n c e p t  t o  a g r i c u l t u r e  o c c u r r e d  i n  t h e
(3)l a t e  1 9 5 0 's  and h a s  c o n t i n u e d  t i l l  t h e  p r e s e n t  t im e ,  b u t  i t s  
u s e  i n  S c o t t i s h  a g r i c u l t u r e  h a s  been slow  and l i m i t e d .  Hence i t  
i s  p ro p o se d  t o  p r e p a r e  e s t i m a t e s  o f  t h e  " a v a i l a b l e  c a sh "  d u r in g  
t h e  y e a r  f o r  t h e  sam ple  d a i r y  fa rm s  i n  West S c o t l a n d ,  and  t h e r e ­
a f t e r ,  t o  d e r i v e  t h a t  p a r t  o f  t h e  " a v a i l a b l e  c a sh "  w hich  c o u ld  be 
u s e d ,  p o t e n t i a l l y ,  f o r  n e t  c a p i t a l  f o r m a t i o n .  By u s in g  t h e  
r e s u l t s  from  C h a p te r  V, r e g a r d i n g  t h e  amount o f  in v e s tm e n t  
r e q u i r e d  t o  o p t i m i s e  t h e  t e n a n t s  c a p i t a l  i n p u t ,  i t  i s  p o s s i b l e  
t o  d e te r m in e  w h e th e r  t h e  a v e r a g e  d a i r y  farm  h a s  t h e  c a p a c i t y  
t o  g e n e r a t e  s u f f i c i e n t  c a sh  t o  e n a b le  t h e  optimum c a p i t a l  i n p u t  
t o  be a d o p te d .
(3 )'L i t e r a t u r e  rev iew  S e c t io n  2 , 3 , 4 ,  p ,3 0 .
•204-
In  t h e  p r e p a r a t i o n  o f  fa rm  a c c o u n t s ,  c e r t a i n  a c c o u n t s  a r e  
i n t r o d u c e d  w hich  a r e  n o m in a l  i n  n a t u r e  e , g .  d e p r e c i a t i o n  and 
r e n t  a c c o u n t s .  These a c c o u n t s  a r e  one r e a s o n  why t h e  amount 
o f  c a s h  f lo w in g  th ro u g h  a  fa rm  b u s i n e s s  i s  o b s c u re d .  Hence i t  
becomes n e c e s s a r y  t o  com bine p r o f i t  and l o s s  a c c o u n t  d a t a  w i th  
b a la n c e  s h e e t  d a t a  i n  o r d e r  t o  a s s e s s  t h e  f u n d s  a v a i l a b l e  f o r  
in v e s tm e n t  a n d / o r  c o n su m p tio n  d u r in g  t h e  y e a r .  The " a v a i l a b l e  
c a sh "  d u r in g  t h e  y e a r  c an  be s im p ly  an d  c o n v e n i e n t l y  c a l c u l a t e d ,  
u s in g  a  S o u rc e  and  D i s t r i b u t i o n  o f  f u n d s  S ta te m e n t  o f  t h e  ty p e  
i l l u s t r a t e d  i n  Appendix I I ,  The " a v a i l a b l e  c a sh "  was t h e r e f o r e  
c a l c u l a t e d  f o r  each  o f  t h e  sam ple  f a r m s .  The " a v a i l a b l e  c a sh "  
c o n c e p t  a l s o  p e r m i t t e d  t h e  a g g r e g a t i o n  o f  d a t a  e . g ,  i n c r e a s e  i n  
l o a n s ,  o v e r d r a f t s ,  e t c ,  i n t o  an a n a l y s a b l e  fo rm . E a r l i e r  i t  was 
shown, i n  S e c t i o n  6 . 2 , 1 . ,  t h a t  a n a l y s i s  o f  such  d a t a  was d i f f i c u l t  
i n  a  d i s a g g r e g a t e d  fo rm . In  o r d e r  t o  e s t i m a t e  v a lu e s  f o r  t h e  
" a v a i l a b l e  c a sh "  b a sed  on fa rm  s i z e  ( a c r e s ) ,  r e g r e s s i o n  a n a l y s i s  
was u s e d ,  a s  i n  S e c t io n  4 , 2 ,  p .  82 , Two fo rm s  o f  e s t i m a t i n g  
e q u a t i o n s  w ere  u se d  ( l i n e a r  and  l o g - l i n e a r )  i n  d e te r m i n in g  t h e  
d i r e c t  r e l a t i o n s h i p  be tw een  " a v a i l a b l e  c a sh "  and Farm s i z e .  The 
b e s t  f i t  e q u a t i o n  was found  t o  be l o g - l i n e a r  i n  each  c a s e ,  
a l t h o u g h  t h e  J u s t i f i c a t i o n  f o r  t h e  u s e  o f  t h i s  form o f  e q u a t i o n  
was s t r o n g e s t  f o r  t h e  t e n a n t e d  f a r m s ,  ( s e e  T a b le  1 .  Appendix  I p ,2 6 7  
t o  2 6 8 ) .  The s e l e c t e d  e q u a t i o n s  i n  T a b le  6 , 2 , 3 , 1 .  wore a l l  
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  PaO.OOl l e v e l  a s  w ere  t h e  
r e g r e s s i o n  c o e f f i c i e n t s .
The r e l a t i o n s h i p s  i n  T a b le  6 , 2 , 3 , 1 .  i n d i c a t e  a good c o r r e l a t i o n  
betw een " a v a i l a b l e  c a sh "  and  farm  a c r e a g e .  E s t im a t e s  o f  " a v a i l a b l e  
c a s h " ,  b a s e d  on t h e  e q u a t i o n s ,  w i l l  be r e a s o n a b ly  a c c u r a t e .  In  
a l l  c a s e s ,  t h e  r e g r e s s i o n  c o e f f i c i e n t  was l e s s  t h a n  1 , 0,  i n d i c a t i n g  
a  l e s s  t h a n  p r o p o r t i o n a t e  i n c r e a s e  i n  " a v a i l a b l e  c a sh "  p e r  fa rm , 
a s  farm  s i z e  I n c r e a s e s ,
R e s u l t s
Using t h e  e q u a t i o n s  i n  T a b le  6, 2 , 3 , 1 ,  t h e  " a v a i l a b l e  c a sh "  d u r in g  
t h e  y e a r  can  be e s t i m a t e d  f o r  g iv e n  farm  s i z e s  ( a d j u s t e d  a c r e a g e ) .  
Such e s t i m a t e s  a r c  t a b u l a t e d  i n  T a b le  6 , 2 , 3 , 2 ,  p . 206 ,
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Table 6 . 2 , 3 . 2 , The " A v a i l a b l e  Cash" on D a iry  Forms i n  West 
S c o t l a n d  1969 /70  and 1 9 7 0 / 7 1 ~
1969 /70 1970 /71









50 1516 2281 1672 2300
100 2988 3587 3114 4091
150 4447 4674 4480 5729
200 5895 5640 5799 7274
250 7335 6525 7084 8756
300 8772 7350 8345 10190
Aa e x p e c t e d ,  thta amount o f  " a v a i l a b l e  c a sh "  on a  farm  i n c r e a s e d  a s  
farm  a c r e a g e  i n c r e a s e d .  The a b s o l u t e  l e v e l s  o f  " a v a i l a b l e  c a sh "  
w ere  n o t  h ig h  on t h e  sam ple  f a rm s ,  c o n s i d e r i n g  t h e  v a l u e s  r e p r e s e n t  
t h e  t o t a l  f u n d s  a v a i l a b l e  d u r in g  t h e  y e a r  from a l l  s o u r c e s ,  
i n c l u d i n g  farm  p r o f i t ,  b o r ro w in g ,  and p r i v a t e  c a p i t a l  i n j e c t i o n .
S in c e  t h e  " a v a i l a b l e  c a s h " ,  a s  c a l c u l a t e d ,  h a s  t o  be a l l o c a t e d  
betw een i n v e s t m e n t ,  c o n su m p tio n  ( p r i v a t e  l i v i n g  e x p e n s e s ) ,  and any 
e x i s t i n g  lo a n  re p a y m e n t ,  f a rm s  below 100 a c r e s  i n  s i z e  w ould  on ly  
have  l i m i t e d  sc o p e  f o r  i n v e s t m e n t  o r  farm  im provem en t,  a f t e r  l i v i n g  
e x p e n s e s  w ere  d e d u c te d .
The owner o c c u p i e r  f a r m e r s  t e n d e d  t o  have  h i g h e r  l e v e l s  o f " a v a i l a b l e  
ca sh "  t h a n  t e n a n t  f a r m e r s ,  a l t h o u g h  t h i s  was n o t  t h e  c a s e  i n  1969 /70  
on fa rm s  l a r g e r  t h a n  200 a c r e s .  The te n d e n c y  was f o r  an  i n c r e a s e  i n  
t h e  " a v a i l a b l e  c a sh "  betw een 1 9 6 9 /70  and 1 9 7 0 /7 1 ,  b u t  t h e  s i z e  o f  t h e  
i n c r e a s e  was l i m i t e d  and was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
As was c o n c lu d e d  i n  C h a p te r  V, t h e  a v e ra g e  d a i r y  farm i n  West S c o t la n d  
was u n d e r - c a p i t a l i s e d .  The r e m a in d e r  o f  t h i s  s e c t i o n  i s  d e v o te d ,  
t h e r e f o r e ,  t o  d e te r m in in g  t h e  adequacy  o f  t h e  " a v a i l a b l e  c a s h " ,  on t h e  
sam p le  f a r m s ,  t o  s u p p ly  t h e  r e q u i r e d  c a p i t a l  f o r m a t i o n .
- 2 0 7 -
As s t a t e d  p r e v i o u s l y ,  n o t  a l l  t h e  " a v a i l a b l e  c a sh "  o f  a  f a r m e r  may 
be a l l o c a t e d  t o  t h e  i n c r e m e n t a l  c a p i t a l  r e q u i r e m e n t  ( I . C . R . o f  
a  fa rm . From t h e " a v a i l a b l e  c a sh "  c o m p u ta t io n  s h e e t  i l l u s t r a t e d  i n  
Appendix I I  i t  i s  c l e a r  t h a t  any a l l o c a t i o n  o f  c a sh  t o  t h e  I .C .R ,  
would have  t o  be d e r i v e d  from  t h a t  p a r t  o f  t h e  " a v a i l a b l e  c a sh "  
c u r r e n t l y  a l l o c a t e d  u n d e r  t h e  c o n sum ption  ( p r i v a t e  d r a w in g s )  and 
c a p i t a l  w i th d ra w n  h e a d i n g s .  A c c o r d in g ly ,  e s t i m a t e s  wore p r e p a r e d  
f o r  t h e  a v e r a g e  c a p i t a l  w ith d raw n  and p r i v a t e  d ra w in g s  o f  t h e  
sam ple  f o r m e r s  i . e .  t h e  p o t e n t i a l  c a p i t a l  a v a i l a b l e ,  (S e e  Appendix I 
T a b le  2 f o r  e s t i m a t i n g  r e g r e s s i o n  e q u a t i o n s ) .  The a c t u a l  c a p i t a l  
a v a i l a b l e  t o w a rd s  t h e  I .C .R ,  Was th e n  e s t i m a t e d .
Below a r e  shown v a l u e s  f o r  t h e  p o t e n t i a l  and a c t u a l  c a p i t a l  w hich c o u ld  
bo mado a v a i l a b l e  to w a rd s  t h e  I ,C ,R ,  a t  t h e  mean farm  a c r e a g e s .
T a b le  6 . 2 , 3 , 3 . E s t im a te d  P o t e n t i a l  and A c tu a l  C a p i t a l  A v a i l a b l e ,  
a t  A creage  Means, t o  F u l f i l l  t h e  I n c r e m e n t a l  
C a p i t a l  R e q u ire m e n t ;  1 9 6 9 /70  and 1 9 7 0 /7 1  £
1969 /70 1 9 7 0 /71










P o t e n t i a l
C a p i t a l
A v a i l a b l e
( c a p i t a l
w ith d ra w n
^ p r i v a t e
d r a w in g s )
2135 1946 1938 2343
Av, Im pu ted  
E a r n in g s 1291 1291 1458 1458
A c tu a l
C a p i t a l
A v a i l a b l e
844 655 480 885
N o te :  A verage  im p u te d  e a r n i n g s  a r e  b a sed  on M a n u fa c tu r in g
Wages, A nnual A b s t r a c t  o f  S t a t i s t i c s  No. 109 C .S .O , 1972,
( 4 ) I n c r e m e n t a l  c a p i t a l  r e q u i r e m e n t  ( l , C , R . )  i s  t h e  i n c r e a s e  i n  c a p i t a l  
f o r m a t i o n  r e q u i r e d  t o  r a i s e  a  farm  from  i t s  p r e s e n t  c a p i t a l  i n p u t  
l e v e l  t o  t h e  optimum c a p i t a l  i n p u t  l e v e l .
•2C8-
The maximum p o t e n t i e l  c a p i t a l  a v a i l a b l e  from fa im  s o u r c e s  i n  1 9 6 9 /7 0 ,  
1 9 7 0 /71  was e s t i m a t e d  a s  a p p r o x im a te ly  £ 2 ,0 0 0 .  F a rm e rs  l i k e  any 
o t h e r  p e r s o n ,  i n c u r  p r i v a t e  c o n sum ption  which r e d u c e s  t h e  p o t e n t i a l  
c a p i t a l  w hich  can be made a v a i l a b l e  to w a rd s  t h e  I .C .R .  W ith in  
l i m i t s ,  by making g r e a t e r  o r  l e s s e r  s a c r i f i c e s  i n  l i v i n g  s t a n d a r d s  
i t  would be p o s s i b l e  t o  i n c r e a s e  o r  d e c r e a s e  t h e  amount o f  p o t e n t i a l  
c a p i t a l  a v a i l a b l e  to w a rd s  t h e  I .C .R .  I t  was assum ed t h a t  t h e  a v e ra g e  
wages p a id  t o  m a n u f a c tu r in g  i n d u s t r y  w o rk e rs  r e p r e s e n t  a  r e a s o n a b l e  
s t a n d a r d  o f  l i v i n g ,  h e n c e  th e y  w ere  im p u ted  i n  T a b ic  6 * 2 .3 * 3 .  p , 2 0 7 .  The 
e s t i m a t e d  a c t u a l  c a p i t a l  w hich c o u ld  be made a v a i l a b l e  from farm  
s o u r c e s  to w a rd s  t h e  I .C .R .  was th e n  d e r i v e d  and was shown t o  be 
r a t h e r  l i m i t e d  i n  a b s o l u t e  am ount, v a r y in g  from  a p p r o x im a te ly  £500 
t o  £900 p e r  annum on t h e  a v e r a g e  s i z e  fa rm .
In  S e c t i o n  5 . 6 . 4 .  t h e  a n n u a l  i n c r e a s e  i n  c a p i t a l  i n v e s t m e n t  r e q u i r e d
t o  o p t im i s e  t h e  a n n u a l  c a p i t a l  i n p u t  on t h e  a v e r a g e  d a i r y  farm  was 
(5 )e s t im a te d ^  . The e s t i m a t e d  a n n u a l  i n c r e a s e s  i n  c a p i t a l  i n p u t  a r e  
shown i n  T a b le  6 . 2 . 3 . 4 .  t o g e t h e r  w i th  t h e  I .C .R .  w hich was e s t i m a t e d  
by c o n v e r t i n g  t h e  a n n u a l  i n c r e a s e s  r e q u i r e d ,  t o  t h e  lump sum r e q u i r e d ,  
i f  t h e  optimum p o s i t i o n  was t o  bo a t t a i n e d  w i t h i n  one y e a r .
T a b le  6 . 2 . 3 . 4 . I n c r e m e n t a l  C a p i t a l  R equ irem en t  ( I . C . R . )  t o  
O p t im is e  O u tpu t  w i t h i n  One Year £
T e n a n te d  Farms Owner O ccup ied  Farms
£




L i v e s t o c k
£
M achinery
I n c r e a s e  i n  
Annual C a p i t a l  
I n p u t  r e q u i r e d
1000 2400 — 1200
A b s o lu te  
C a p i t a l  
E x p e n d i tu r e  
i n  one Y ear 
( I . C . R . )
Working
C a p i t a l 774 1246 - 632
"P e rm anen t"
C a p i t a l 1130 5676 - 2838
T o t a l
C a p i t a l 1904 6940 - 3470
(5)Tho80 e s t i m a t e s  w ere  c a l c u l a t e d  f o r  t h e  d a i r y  fa rm  o p e r a t i n g  a t  t h e  
mean i n p u t  o f  t e n a n t s  c a p i t a l ,  l a b o u r  and l a n d  i . e .  t h e  a v e r a g e  d a i r y  
f a rm .
-209.
The t a b l e  on p .  208 shows t h a t  t h e  i n c r e a s e  i n  c a p i t a l  e x p e n d i t u r e  
r e q u i r e d  on t h e  a v e ra g e  d a i r y  fa rm , i n  o r d e r  t o  a c h ie v e  t h e  I .C .R .  
was £8844 f o r  t h e  a v e ra g e  t e n a n t e d  farm  and £3470 f o r  t h e  e q u i v a l e n t  
owner o c c u p ie d  fa rm , i f  t h e  fa rm s  were t o  be o p e r a t i n g  a t  t h e i r  
optimum c a p i t a l  i n p u t s  w i t h i n  one y e a r .
In  T a b le  6 . 2 , 3 . 3 .  i t  was e s t i m a t e d  t h a t  on ly  £622 and  £770 (2 y e a r  
a v e r a g e s )  c a p i t a l  was a v a i l a b l e  to w a rd s  t h e  I .C .R .  i n  t h e  c a s e  o f  t h e  
t e n a n t e d  and owner o c c u p ie d  fa rm s  r e s p e c t i v e l y .  The e s t i m a t e d  
s h o r t f a l l  i n  t h e  a v a i l a b l e  c a p i t a l  was t h e r e f o r e  £8182 f o r  t h e  a v e ra g e  
t e n a n t e d  farm  and £2700 f o r  t h e  a v e ra g e  owner o c c u p ie d  f a rm .  I t  i s  
shown, t h e r e f o r e ,  t h a t  i t  was n o t  p o s s i b l e  f o r  t h e  f a r m e r s  t o  move 
d i r e c t l y  t o  t h e i r  optimum c a p i t a l  i n p u t s  w i t h i n  one y e a r .  Movement 
to w a rd s  t h e  optimum c a p i t a l  i n p u t  s i t u a t i o n  would t h e r e f o r e  r e q u i r e  
t o  be o v e r  a p e r i o d  o f  t im e  i n  a d d i t i o n  t o  f i n d i n g  m ethods  o f  
i n c r e a s i n g  t h e  f u n d s  a v a i l a b l e  f o r  c a p i t a l  f o r m a t io n  from  farm  and 
no n -fa rm  s o u r c e s .  I t  i s  i m p o r t a n t ,  t h e r e f o r e ,  t o  c o n s i d e r  t h e  
p o s s i b i l i t i e s  open t o  t h e  d a i r y  f a rm e r  o f  i n c r e a s i n g  t h e  " a v a i l a b l e  
c a sh "  on h i s  fa rm .
6 .3 .  Some D e te rm in a n t s  o f  " A v a i l a b l e  Cash" on t h e  D a iry  Farm
Q u a n t i t a t i v e  s t u d i e s  i n v o l v i n g  t h e  u se  o f  " a v a i l a b l e  c a sh "  a s  a  
v a r i a b l e  a r e  p r a c t i c a l l y  n o n - e x i s t e n t  i n  t h e  U n i ted  Kingdom. The 
on ly  s tu d y  r e p o r t e d  was by B lack^^^  who was s u c c e s s f u l  i n  r e l a t i n g  
t h e  l e v e l  o f  c a p i t a l  i n v e s t m e n t ,  on a sam ple  o f  f a rm s ,  t o  t h e  
d i s p o s a b l e  incom e on t h e  fa rm s  (D is p o s a b le  incom e was a  c o n c e p t  
s i m i l a r  t o  " a v a i l a b l e  c a sh "  i n  t h e  p r e s e n t  s t u d y ) .  B la c k ,  how ever, 
used  d i s p o s a b l e  incom e a s  t h e  in d e p e n d e n t  v a r i a b l e  w h e re as  i n  t h i s  
s tu d y  i t  i s  p ro p o se d  t o  exam ine  t h e  f u n c t i o n a l  r e l a t i o n s h i p  betw een 
" a v a i l a b l e  c a sh "  and p o s s i b l e  d e t e r m i n a n t s  o f  t h e  l e v e l  o f  " a v a i l a b l e  
cash" , t a k i n g  " a v a i l a b l e  c a sh "  a s  t h e  endogenous  v a r i a b l e .  By r e f e r e n c e  
t o  F i g u r e  6 , 1 . 2 .  (The S i m p l i f i e d  Cash Flows o f  t h e  Farm B u s i n e s s ) ,  i t  
can  be s e e n  t h a t  t h e  l i k e l y  d e t e r m i n a n t s  o f  " a v a i l a b l e  c a sh "  on a 
farm  a r e  t h e  n e t  farm  incom e end t h e  e x t e r n a l  s o u r c e s  o f  f u n d s .  The 
im p o r ta n c e  o f  N . F . I .  a s  a  d e te r m i n a n t  o f  o n - fa rm  in v e s tm e n t  h a s  been 
e n d o rs e d  by many w r i t e r s .  The d iagram  i n  F i g u r e  6 . 3 . 1 .  shows, i n  
s i m p l i f i e d  fo rm , t h e  p r o b a b l e  s e q u e n c e  o f  c a u s a t i o n ,
^ L ite r a tu r e  rev iew  S e c t io n  2 , 3 . 4 .  p . 3 0 ,
—210—
F igure  6 . 3 . 1 .  In vestm en t.  Income C ycle
" A v a i la b le  Cash" Year ( t - n )
I n v e s tm e n t  Consum ption  Y ear ( t - n )
N . F . I .  E x t e r n a l  C r e d i t  Y ear ( t )
" A v a i l a b l e  Cash" Year ( t )
The above  d ia g ra m  i l l u s t r a t e s  t h a t  t h e  " a v a i l a b l e  c a sh "  i n  y e a r  ( t - n )  
i s  d i s t r i b u t e d  betw een  in v e s t m e n t  and co n su m p tio n  i n  t h a t  y e a r .  The 
in v e s tm e n t  i n  y e a r  ( t - n )  t h e n  g e n e r a t e s  t h e  NFI i n  a  s u b s e q u e n t  y o a r  
( t ) w h ich ,  t o g e t h e r  w i th  t h e  e x t e r n a l  c r e d i t  a v a i l a b l e  i n  y e a r  ( t ) ,  
w i l l  c o n s t i t u t e  t h e  m ajo r  p a r t  o f  t h e  " a v a i l a b l e  c a sh "  i n  y e a r  ( t ) .
A prob lem  a r i s e s  when v a l u e s  a r e  a s c r i b e d  t o  ' t ' and ' t - n ' , t h e  y e a r s  
i n  which in v e s t m e n t  o c c u r s  and incom e i s  g e n e r a t e d .  C l e a r l y  a t im e - l a g  
w i l l  e x i s t  be tw een  i n v e s tm e n t  and th e  a s s o c i a t e d  incom e g e n e r a t e d  and 
a l s o  betw een  incom e and  f u t u r e  i n v e s t m e n t .  In  o r d e r  t o  i n v e s t i g a t e  
t h i s  p ro b le m , a  s e r i e s  o f  s i n g l e  e q u a t io n  m u l t i v a r i a t e  l i n e a r  r e g r e s s i o n s  
w are  p r e p a r e d .  The e q u a t i o n s  a r e  shown below i n  n o t a t i o n a l  fo rm .
X^: A d ju s te d  A creage
Xy: " A v a i l a b l e  Cash"
N . F . I .^_2
*1 1 : E x t e r n a l  C r e d i t
E q u a t io n  1 X^: f(Xg, Xg, X
E q u a t io n  2 X,: ffX; , Xg. X
E q u a t io n  3 4 ' KXg. X i i )
E q u a t io n  4 X?: f ( x , o .
10' 11
"211.
In  e q u a t io n  1 , t h e  " a v a i l a b l e  c a sh "  was r e l a t e d  t o  t h e  fa rm  incom e i n  
t h e  p r e v i o u s  t h r e e  y e a r s  and t o  t h e  su p p ly  o f  e x t e r n a l  c r e d i t .  In  
t h i s  e q u a t i o n ,  an a t t e m p t  was made t o  t a k e  i n t o  a c c o u n t  t h e  e f f e c t  
o f  t h e  l e v e l  o f  p r e v i o u s  y e a r s  incom e on t h e  c u r r e n t  l e v e l  o f  
" a v a i l a b l e  c a sh "  i . e .  a l lo w  f o r  t h e  l a g  e x p e c te d  betw een  t h e  g e n e r a t i o n  
o f  farm incom e, i t s  s u b s e q u e n t  in v e s tm e n t  i n  t h e  fa rm , and t h e  
m a n i f e s t a t i o n  o f  t h e  a d d i t i o n a l  in v e s tm e n t  i n  t h e  c a sh  f lo w  o f  t h e  
fa rm .  Farm in co m es  p r e v i o u s  t o  t h e  y e a r  ( t - 3 )  w ere  n o t  i n c l u d e d ,  a s  
t h e  p r o d u c t i o n  l a g  on a  d a i r y  fa rm  was n o t  c o n s id e r e d  t o  be i n  e x c e s s  
o f  t h r e e  y e a r s .
E q u a t io n  2 was i d e n t i c a l  t o  e q u a t io n  1 b u t  f o r  t h e  a d d i t i o n  o f  farm  
s i z e  a s  an exogenous  v a r i a b l e .  In  e a r l i e r  c h a p t e r s ,  t h e  m odels  
p r e p a r e d  i n d i c a t e d  t h a t  farm  s i z e  e x e r t e d  l i t t l e  i n f l u e n c e  a s  a  
d e te r m in a n t  o f  g r o s s  o u tp u t  o r  g r o s s  m a rg in .  I t  was d e c id e d  t o  
i n c l u d e  a c r e a g e  a g a in ,  t o  a s s e s s  t h e  i n f l u e n c e  o f  farm  s i z e  on th e  
l e v e l  o f  " a v a i l a b l e  c a sh "  on a  fa rm .
E q u a t io n s  3 and  4 w ere  p r e s e n t e d  t o  overcome s t a t i s t i c a l  p ro b le m s  
which a r o s e  w i th  e q u a t i o n s  1 and 2 .  These  p ro b le m s  a r e  d i s c u s s e d  i n  
S e c t io n  6 , 3 . 1 .
6 . 3 . 1 .  The E q u a t io n s  o f  t h e  " A v a i l a b l e  Cash" Model
R e l a t i o n s  one t o  e i g h t  which c o r r e s p o n d  t o  t h e  a p p l i c a t i o n  
o f  e q u a t i o n s  1 and 2 t o  t h e  t e n a n t e d  and owner o c c u p ie d  fa rm s  i n  
1969 /70  and  1 9 7 0 /71  a r e  shown i n  Appendix I ,  T a b le s  3 - 1 0 .
E q u a t io n  1 , r e l a t i o n s  1 -4  ( T a b le s  3 -6 ,  Appendix I ) can  be se en  t o  be 
m u l t i  c o l l i n e a r  due  l a r g e l y  t o  t h e  h ig h  l e v e l s  o f  c o r r e l a t i o n  betw een 
v a r i a b l e  Xg and  X^, i n  t h e  c a s e  o f  r e l a t i o n s  3 and 4 (owner 
o c c u p ie d  f a rm s )  end Xg and X^ i n  t h e  r e l a t i o n s  1 end 2 ( t e n a n t e d  f a r m s ) .  
The v a l u e s  f o r  a r e  v a r i a b l e ,  b u t  a r e  g e n e r a l l y  r e a s o n a b l y  h ig h ,  
s u g g e s t i n g  t h a t  t h e  e q u a t i o n s  c o u ld  be a c c e p te d  f o r  p r e d i c t i o n  p u r p o s e s .  
The r e g r e s s i o n  c o e f f i c i e n t s  o f  t h e  i n p u t  v a r i a b l e s  w e re ,  how ever, 
l a r g e l y  n o n - s i g n i f i c a n t ,  p r o b a b ly  a s  a  r e s u l t  o f  t h e  m u l t i c o l l i n e a r i t y  
w i t h in  e q u a t i o n  1 . I t  s h o u ld  be  n o te d  t h a t  t h e  on ly  v a r i a b l e s  
s i g n i f i c a n t  i n  b o th  y e a r s  w ere  X^g i n  t h e  c a s e  o f  t h e  t e n a n t e d  fa rm s  
( r e l a t i o n s  1 and  2 ) and Xg i n  t h e  c a s e  o f  t h e  owner o c c u p ie d  fa rm s  
( r e l a t i o n s  3 and 4 ) .
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The a d d i t i o n  o f  a c r e a g e  a s  an i n p u t  v a r i a b l e  (E q u a t io n  2 , r e l a t i o n s
5 -8 ,  Appendix  l )  i n c r e a s e d  t h e  p r e c i s i o n  o f  t h e  e q u a t i o n  f o r  e s t i m a t i o n
2
p u r p o s e s  by r a i s i n g  t h e  v a lu e  o f  R com pared t o  e q u a t i o n  1 .  The 
v a r i a b l e  ( a c r e a g e )  was, how ever ,  s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  i n  t h e  
c a s e  o f  r e l a t i o n s  5 and 6 ( t e n a n t e d  fa rm s)  b u t  a t t a i n e d  s t a t i s t i c a l  
s i g n i f i c a n c e  i n  r e l a t i o n s  7 and 8 (owner o c c u p ie d  f a r m s ) .  The a d d i t i o n  
o f  a c r e a g e  a s  an i n p u t  v a r i a b l e  d id  n o t  h e lp  t o  b r e a k  down t h e  m u l t i -  
c o l l i n e a r i t y  be tw een  t h e  MFI i n p u t  v a r i a b l e s ,  a s  r e l a t i o n s  5-8  were 
s t i l l  m u l t i c o l l i n e a r .
The m u l t i c o l l i n e a r i t y  i n  b o th  e q u a t io n  1 and e q u a t i o n  2 was c l e a r l y  due 
t o  t h e  l a g g e d  incom e v a r i a b l e s .  In  o r d e r  t o  e l i m i n a t e  t h e  e f f e c t  o f  
m u l t i c o l l i n e a r i t y  on t h e  r e g r e s s i o n  c o e f f i c i e n t s ,  t h e  e q u a t i o n s  were 
r e w r i t t e n  w i th  t h e  incom e v a r i a b l e s  Xg and  X^^ i n  s e p a r a t e  e q u a t i o n s  
( e q u a t i o n s  3 and  4 p .  210) ,  V a r i a b l e  X^ ( a c r e a g e )  was e x c lu d e d  from 
e q u a t i o n s  3 and 4 ,  a s  e q u a t i o n s  1 and 2 showed l i t t l e  was t o  be 
g a in e d  from i t s  i n c l u s i o n .
V a r i a b l e  X^ ( N . F . I . ^ ^ g )  u^ Eis e x c lu d e d  from t h e  r e f o r m u l a t e d  e q u a t i o n s  
a s  e x a m in a t io n  o f  t h e  z e r o  o r d e r  c o r r e l a t i o n  m a t r i c e s  f o r  r e l a t i o n s  1-8
(Appendix  I ,  T a b le s  3 -1 0 )  showed v a r i a b l e  X ( N . F . I ,  ) i n  t h e  c a s e
a  t "  JL
o f  t h e  owner o c c u p ie d  g ro u p ,  and X^^ (IM .F .I ,^  ^ )  i n  t h e  c a s e  o f  t h e  
t e n a n t e d  f a rm s  t o  h av e ,  i n  t h e  m a j o r i t y  o f  c a s e s ,  a  s t r o n g e r  c o r r e l a t i o n  
w i th  " a v a i l a b l e  c a sh "  t h a n  d id  v a r i a b l e  X^, In  t e r m s  o f  l o g i c ,  one 
would e x p e c t  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  t h e  la g g e d  incom e v a r i a b l e s  
t o  i n c r e a s e  a s  one a p p ro a c h e d  t h e  p r e s e n t  t im e  p e r i o d .  T h i s  s i t u a t i o n  
a r i s e s  th o u g h  t h e  i n c r e a s e  i n  N , F , I ,  i n  a b s o l u t e  te rm s  w i th  t h e  p a s s a g e  
o f  t im e  i . e .  t h e  N . F . I ,  on a  g iv e n  farm  i s  g r e a t e r  a t  p r e s e n t  th a n  t h r e e  
y e a r s  p r e v i o u s l y .  T h i s  l o g i c a l  p a t t e r n  was n o t  f o l lo w e d  by t h e  t e n a n t e d  
farm  g roup  ( r e l a t i o n s  1 , 2 , 5 and 6 ) w here  i t  was found  v a r i a b l e  
( N . F . I ,  ^^-5) had t h e  h i g h e s t  c o r r e l a t i o n  w i th  " a v a i l a b l e  c a s h " ,  f o l lo w e d  
by v a r i a b l e  Xg ( N . F . I , ^  ^ ) ,  The owner o c c u p ie d  farm  g roup  ( r e l a t i o n s  
3, 4 , 7 and 8 ) d id  t e n d  t o  f o l l o w  t h e  e x p e c te d  p a t t e r n ,  w i th  v a r i a b l e  
^10 ( N . F . I . ^  h a v in g  t h e  l o w e s t  c o r r e l a t i o n  w ith  " a v a i l a b l e  c a sh "  
i n  a l l  c a s e s .
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I f  t h e  l e v e l  o f  farm  incom e i n  p e r i o d  ( t - 3 )  can  be shown t o  have  a 
f u n c t i o n a l  r e l a t i o n s h i p  w i th  t h e  c u r r e n t  l e v e l  o f  " a v a i l a b l e  c a sh "  on 
t h e  fa rm , t h e  e x i s t e n c e  o f  a t h r e e  y e a r  p r o d u c t i o n  l a g  o r  in v e s tm e n t  
c y c le  would be c o n f i r m e d .  Income g e n e r a te d  i n  ( t - 3 ) ,  and  i n v e s t e d  i n  
t h a t  y e a r  i n  d a i r y  cows and a d d i t i o n a l  w ork ing  c a p i t a l ,  would on ly  
be f u l l y  r e f l e c t e d  i n  an i n c r e a s e d  c a sh  f lo w  and " a v a i l a b l e  c a sh "  t h r e e  
y e a r s  l a t e r .  T h i s  h y p o t h e s i s  would a g r e e  w i th  t h e  s i t u a t i o n  e x p re s s e d  
by many f a r m e r s ,  who, i n  c o n v e r s a t i o n ,  s a i d  i t  to o k  t h r e e  y e a r s  t o  
b u i l d  up f e r t i l i t y  s u f f i c i e n t l y  t o  s u p p o r t  e x t r a  cows, q u i t e  a p a r t
from t h e  f a c t  t h a t  a  c a l f  r e t a i n e d  f o r  t h e  m i lk in g  h e rd  t h i s  y e a r
would o n ly  e n t e r  f u l l  p r o d u c t i o n  t h r e e  y e a r s  s u b s e q u e n t l y .  I t  can 
a l s o  b# h y p o t h e s i s e d  t h a t  a  f u n c t i o n a l  r e l a t i o n s h i p  betw een  farm  
incom e i n  y e a r  ( t - l )  and " a v a i l a b l e  c a sh "  can be d i v id e d  i n t o  two 
e f f e c t s :
a )  A D i r e c t  E f f e c t  -  A good y e a r  (h ig h  incom e) s t i m u l a t o s  t h e  f a rm e r  
t o  i n v o s t ,  i n i t i a l l y ,  i n  s h o r t  te rm  w ork ing  c a p i t a l  e . g .  h i g h e r  
f e r t i l i s e r  o r  food  u s a g e  and p o s s i b l y  an i n c r e a s e  i n  m ach inery  
u s e  t h r o u g h  t h e  p u r c h a s e  o f  new m ach inery  i . e .  an i n t e n s i f i c a t i o n  
e f f e c t .  Such an e f f e c t  would r e s u l t  i n  a  r a p i d  r e s p o n s e  i n  t h e  
farm  c a s h  f lo w  t h e  f o l l o w i n g  y e a r  ( a l t h o u g h  t h e  f u l l  e f f e c t  of t h e  
f e r t i l i t y  b u i ld - u p  would be l o n g e r  t e r m ) ,
b )  An I n d i r e c t  E f f e c t  -  T h i s  i s  a t t r i b u t a b l e  t o  t h e  e f f e c t  on " a v a i l a b l e  
c a sh "  o f  t h e  c o r r e l a t i o n  betw een ^ and  N . F . I ,  i n  p r e v i o u s
y e a r s .  I f  t h e  l e v e l  o f  incom e i s  h ig h  i n  y e a r  ( t - 3 ) ,  a  h ig h  l e v e l
o f  i n v e s tm e n t  w i l l  be s t i m u l a t e d  w hich r e s u l t s  i n  an i n c r e a s e d  f low
o f  c a sh  i n  s u b s e q u e n t  t im e  p e r i o d s  i . e .  a  h ig h  l e v e l  o f  incom e i n  
y e a r  ( t - 3 )  would l e a d  t o  an e x p e c t a t i o n  o f  a  h ig h  l e v e l  o f  income 
i n  y e a r  ( t - l ) ,  a l t h o u g h  t h e  f u l l  e f f e c t s '  o f  t h e  i n v e s tm e n t  i n  y e a r  
( t - 3 )  e r e . e x p e r i e n c e d  i n  y e a r  ( t ) .  In  p r a c t i c a l  t e r m s ,  a  h ig h -  
y i e l d i n g  h e rd  o f  cows i n  y e a r  ( t - 3 ) ,  i f  n o t  d e p l e t e d ,  i s  l i k e l y  t o  
be h i g h - y i e l d i n g  two t o  t h r e e  y e a r s  l a t e r .
The amount o f  e x t e r n a l  c r e d i t  u se d  by t h e  f a rm e r  was r e t a i n e d  i n  t h e  
e q u a t i o n s ,  a s  i t  was c o n s id e r e d  l i k e l y  t h a t  t h e  " a v a i l a b l e  c a sh "  would 
b e a r  a r e l a t i o n s h i p  t o  t h i s  i n p u t  v a r i a b l e .
The r e w r i t t e n  e q u a t i o n s  r e q u i r e d  t o  t e s t  t h e  above  h y p o th e s e s  a r e  
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The v a l u e s  f o r  R i n  t h e s e  r e l a t i o n s  were n e t  p a r t i c u l a r l y  h ig h  . _
b u t  w ere  a d e q u a te  t o  s u p p ly  r e a s o n a b ly  p r e c i s e  e s t i m a t e s  o f  t h e
2
" a v a i l a b l e  c a sh "  from t h e  i n p u t a d  v a r i a b l e s .  The R v a l u e s  f o r  
e q u a t i o n s  3 and 4 ,  T a b le s  6 , 3 , 1 , 1 , and 6 , 3 , 1 , 2 , ,  ( r e l a t i o n s  9 -1 6 )  
wore lo w e r  t h a n  f o r  r e l a t i o n s  1 -8  (Appendix  I ,  T a b le s  3 - 1 0 ) i t h i s  
was t o  bo Q xpec tod , due t o  t h e  r e d u c t i o n  i n  t h e  number o f  p r e d e t e r m in e d  
v a r i a b l e s  i n c l u d e d  i n  e q u a t i o n s  3 and 4 .  The g e n e r a l  im provem ent 
i n  t h e  l e v e l  o f  s i g n i f i c a n c e  o f  t h e  incom e v a r i a b l e s  i n  e q u a t i o n s  3 
and 4 i n d i c a t e d  a  p r e f e r e n c e  f o r  t h e s e  two e q u a t i o n s ,  a l t h o u g h  t h e  
p r e c i s i o n  o f  t h e  e q u a t i o n s  was l o s s  th a n  i n  e q u a t i o n s  1 and  2 ,
2Com parison o f  t h e  R v a l u e s  o f  e q u a t i o n s  3 and 4 f o r  t h e  t e n a n t e d  and 
owner o c c u p ie d  farm  g ro u p s ,  s u g g e s te d  t h a t  v a r i a b l e  ( N . F . I . ^  ^ )  had
more i n f l u e n c e  on t h e  owner o c c u p ie d  farm  " a v a i l a b l e  c a sh "  t h a n  d id
v a r i a b l e  ( N . F . I . ^  ^ ) ,  I n  t h e  c a s e  o f  t h e  t e n a n t e d  g ro u p ,  l i t t l e  
d i f f e r e n c e  was a p p a r e n t  be tw een  Xg and X^g, A t e s t  f o r  s i g n i f i c a n t  
d i f f e r e n c e  be tw een  t h e  v a l u e s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  o f  
v a r i a b l e s  Xg and X^g p ro v ed  n e g a t i v e .  The r e s u l t s  o f  t h e  t e s t  a r e  
shown i n  A ppendix  I ,  T a b le  2 ,
The v a lu e s  f o r  t h e  r e g r e s s i o n  c o e f f i c i e n t s  o f  v a r i a b l e s  Xg and X^g were 
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  P=0,001 (**«• l e v e l )  e x c e p t  Xg i n  
r e l a t i o n  9 ( t e n a n t s  1 9 6 9 /7 0 )  w hich  was s t a t i s t i c a l l y  s i g n i f i c a n t  a t  
t h e  PsO.05 (* l e v e l ) ,  A f u n c t i o n a l  r e l a t i o n s h i p  o c c u r r e d ,  t h e r e f o r e ,  
be tw een  Xg and " a v a i l a b l e  c a sh "  and X^g and " a v a i l a b l e  c a s h " .  Hence 
e v id e n c e  d i d  e x i s t  t o  s u p p o r t  t h e  h y p o th e s i s e d  r e l a t i o n  betw een  incom e, 
in v e s tm e n t  and " a v a i l a b l e  c a s h " .
The r e g r e s s i o n  c o e f f i c i e n t s  o f  t h e  X^^ v a r i a b l e  ( e x t e r n a l  c r e d i t ) ,  were 
o n ly  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  (* l e v e l )  i n  r e l a t i o n s  10 and 14 -  
t e n a n t s  1 9 7 0 /7 1 ,  The X^^ v a r i a b l e  a p p e a re d  t o  have  no m o d ify in g  
i n f l u e n c e  on t h e  " a v a i l a b l e  c a sh "  i n  t h e  c a s e  o f  t h e  owner o c c u p ie d  
farm  g ro u p .
The r e l a t i o n s  d e te r m in e d  f o r  e q u a t i o n s  3 and 4 ( T a b le s  6 , 3 , 1 , 1 ,  and
6 , 3 , 1 , 2 , )  w ere  used  t o  e s t i m a t e  t h e  i n c r e a s e  i n  " a v a i l a b l e  c a sh "  
a t t r i b u t a b l e  t o  a  £100 i n c r e a s e  i n  n e t  farm incom e one and t h r e e  y e a r s  
p r e v i o u s l y .
- 2 1 7 -
T able  6 , 3 . 1 . 3 ,  Indraaee  in  Expected " A v a i la b le  Cash" i n  1969 /70  and
Ï 9 70/71  A t t r i b u t a b l a  t o  a  £100 I n c r e a s e  i n  NFI 
i n  y e a r s  ( t - l )  and ( t " 3 y £
T enan ted
Farms
Owner O ccupied  
Farms
I n c r e a s e  i n  
" A v a i l a b l e  Cash" 
i n  1 9 6 9 /70  ( t )
I n c r e a s e  i n  
" A v a i l a b l e  Cash" 
i n  1969 /7q__ (t) ....
1 9 6 6 /67
239 228
£100
N ' F ' I ' t -1
1968/69
109 182
In c re a s G  
i n  N . F . I ,
I n c r e a s e  i n  
" A v a i l a b l e  Cash" 
i n  1970 /71  ( t )
I n c r e a s e  i n  
" A v a i l a b l e  Cash" 
i n  1969 /70  Ct)





In  g e n e r a l ,  t h e  i n c r e a s e  i n  " a v a i l a b l e  c a sh "  was g r e a t e r  f o r  t h e  
owner o c c u p ie d  farm  group t h a n  f o r  t h e  t e n a n t e d  g ro u p ,  b u t  i t  i s  known 
from t h e  t e s t  o f  r e g r e s s i o n  c o e f f i c i e n t s  i n  T a b le  2 ,  Appendix  I t h a t  
t h e  d i f f e r e n c e s  w ere  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
The v a lu e s  f o r  t h e  i n c r e a s e  i n  " a v a i l a b l e  c a sh "  a t t r i b u t a b l e  t o  farm 
incom e f e l l  f o r  t h e  t e n a n t e d  farm  group i n  1 9 7 0 /7 1 ,  T h is  was a 
r e f l e c t i o n  o f  t h e  f a c t  t h a t  t h e  a b s o l u t e  l e v e l  o f  " a v a i l a b l e  c a sh "  f e l l  
on a v e r a g e  by £492 p e r  farm  f o r  t h i s  group betw een 1 9 6 9 /7 0  and 1 9 7 0 /7 1 ,  
The i m p l i c a t i o n s  o f  t h e  r e l a t i o n s h i p s  shown t o  e x i s t  be tw een  p a s t  farm 
incom e l e v e l  and " a v a i l a b l e  c a sh "  i n  t h e  p r e s e n t  p e r i o d ,  a r e  d i s c u s s e d  
f u l l y  i n  a  s u b s e q u e n t  s e c t i o n .
6 ,4 ,  The D i s t r i b u t i o n  o f  Cash on t h e  D a iry  Farm
The d i s t r i b u t i o n  o f  t h e  " a v a i l a b l e  c a sh "  on a  farm  may be d iv id e d  
i n t o  two fu n d a m e n ta l  c o m ponen ts ,  ( F ig u r e  6 . 1 , 2 ,  p ,  1 9 4 ) ,  The c a s h  may 
be consumed -  u sed  f o r  p r i v a t e  l i v i n g  p u r p o s e s  -  o r  i t  may be i n v e s t e d  - 
e i t h e r  on o r  o f f  t h e  f a rm .  In v e s tm e n t  on t h e  farm  c a n n o t  bo c o n s id e r e d
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a s  j u s t  t h e  a c c u m u la t io n  o f  c a p i t a l  e e e e t a  w i t h i n  t h e  fa rm  b u s i n e s s ,  
b u t  must i n c l u d e  an  olcmwnt o f  c a p i t a l  r o p la c c m o n t  a s  w e l l  a s  any  n e t '  
c a p i t a l  f o r m a t i o n .  The h y p o t h e t i c a l  r e l a t i o n s h i p s  be tw een  
c o n s u m p t io n ,  r e p l a c e m e n t  c a p i t a l  f o r m a t io n ,  n e t  c a p i t a l  f o r m a t io n  
and o t h e r  c a s h  d i s b u r s e m e n t  a r e  shown i n  F i g u r e  6 , 4 . 1 ,
F i g u r e  6 . 4 . 1 . H y p o th e s i s e d  D i s t r i b u t i o n  o f  t h e  " A v a i l a b l e  Cash"
on West S c o t l a n d  D a iry  Farms
C.R , o r O th e r
N et C a p i t a l  
F o rm a t io n C+R
R ep lacem en t  




" A v a i l a b l e  Cash"
0 £
Key C a  C onsum ption  o f  " A v a i l a b l e  Cash"
R = R ep lacem en t  C a p i t a l  F o rm a t io n  from  t h e  " A v a i l a b l e  Cash"
N = N et C a p i t a l  F o rm a t io n  from t h e  " A v a i l a b l e  Cash"
I n  t h e  above  d ia g ra m ,  t h e  45 l i n e  i n d i c a t e s  t h e  p o i n t s  w here  t h e  
" a v a i l a b l e  c o sh "  o f  t h e  f a rm s  i s  i n  e q u i l i b r i u m  w i th  t h e  d i s t r i b u t i o n  
o f  t h e  " a v a i l a b l e  c a sh "  be tw een  c o n su m p t io n ,  r e p la c e m e n t  c a p i t a l  
f o r m a t io n ,  n e t  c a p i t a l  f o r m a t i o n ,  and o t h e r  e x p e n d i t u r e  ( re p a y m e n t  o f  
l o a n s ,  o f f - f a r m  i n v e s tm e n t  e t c , ) .  Any p o i n t  w hich  f a l l s  on a  l i n e  
t o  t h e  l e f t  o f  t h e  45°  l i n e  i n d i c a t e s  t h a t  t h e  " a v a i l a b l e  c a sh "  i s  
i n a d e q u a t e  t o  meet t h e  t h e o r e t i c a l  minimum r e q u i r e m e n t s  o f  c o n su m p t io n ,  
c a p i t a l  f o r m a t i o n ,  e t c . ,  o f  t h e  f a rm .  I f  an amount o f  " a v a i l a b l e  c a s h " ,
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e q u a l  t o  oa i n  t h e  d ia g ra m , i© assumed f o r  a  fa rm , i t  i s  p o s s i b l e  
t o  i l l u s t r a t e  t h e  d i v i s i o n  o f  t h e  " a v a i l a b l e  c a sh "  o f  t h a t  farm  
betw een c o n su m p t io n ,  r e p la c e m e n t  c a p i t a l  f o r m a t i o n ,  n o t  c a p i t a l  
f o r m a t i o n ,  and o t h e r  e x p e n d i t u r e .  I t  woe o r i g i n a l l y  i n t e n d e d  t o  q u a n t i f y  
t h e  above  r e l a t i o n s h i p s  u s in g  r e g r e s s i o n  e q u a t i o n s .  However, 
t h i s  was fou n d  t o  be u n r e a l i s t i c ,  due  t o  t h e  v a r i a t i o n  w hich 
o c c u r r e d  w i t h i n  t h e  b a s i c  d a t e .  S im ple  a v e r a g e s  w ere  a d o p te d ,  
t h e r e f o r e ,  t o  d e te r m in e  t h e  d i s t r i b u t i o n  o f  t h e  " a v a i l a b l e  c a sh "  
betw een c o n su m p tio n  and o n - fa rm  in v e s tm e n t  (T a b le  6 , 4 * 1 , ) ,
T ab le  6 , 4 , 1 . D i s t r i b u t i o n  o f  " A v a i l a b l e  Cash" be tw een  Consum ption 
and On-Farm In v e s tm e n t  196V/70 end  19 7 0 /7 1  -  Mean 
V a lu e s  ^





19 6 9 /7 0 4 2 ,5 3 0 ,4 3 9 ,8 2 7 ,6
19 7 0 /7 1 4 4 ,1 2 8 ,8 3 8 ,2 3 2 ,4
N o te :  The % v a l u e s  do n o t  sum t o  100 , a s  t h e
" a v a i l a b l e  c a sh "  d u r in g  a y e a r  h a s  t o  
a l l o w  f o r  any a l l o c a t i o n  t o  C a p i t a l  
W ithdrawn ( O f f - f a r m  I n v e s t m e n t ) ,  i n c r e a s e  
i n  c a s h /b a n k  b a l a n c e s ,  i n c r e a s e  i n  d e b t o r s ,  
l o a n  r e p a y m e n t ,  e t c .
The above  t a b l e  shows t h a t  t h e  eums a l l o c a t e d  t o  c o n su m p tio n  a r e  w e l l
un d e r  50 p e r  c e n t  i n  a l l  c a s e s ,  w i th  o n -fa rm  in v e s tm e n t  a c c o u n t in g
f o r  o v e r  25 p e r  c e n t  o f  t h e  f u n d s  a v a i l a b l e .  These  r e s u l t s  c o n f i r m ,
(?)f o r  West S c o t l a n d  d a i r y  f a r m e r s ,  t h e  f i n d i n g s  o f  o t h e r  a u t h o r s  , 
t h a t  f a r m e r s  a r e  w i l l i n g ,  i f  r e q u i r e d ,  t o  s a c r i f i c e  t h e i r  l i v i n g  
s t a n d a r d s  i n  o r d e r  t o  i n v e s t  i n  t h e i r  f a rm s .
( 7 ) F o r  a u t h o r s  i n v o lv e d  i n  t h i s  ty p o  o f  s tu d y  s e e  L i t e r a t u r e  r e v ie w  
S e c t io n  2 , 2 , 3 ,  .p ,  22 ,
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A c o n f l i c t  i n e v i t a b l y  a r i s e s  be tw een  t h e  demands on c a sh  f o r  
p r i v a t e  l i v i n g  end  f o r  c a p i t a l  i n v e s t m e n t .  S o l u t i o n  o f  t h i s  
p rob lem  d ep e n d s  p a r t l y  on t h e  econom ic s o u n d n e ss  o f  t h e  b u s i n e s s  -  
do es  i t  r e q u i r e  a d d i t i o n a l  c a p i t a l  f o rm a t io n ?  -  and p a r t l y  on 
t h e  p r i v a t e  c i r c u m s t a n c e s  o f  t h e  f a r m e r :  a g e ,  number o f  c h i l d r e n ,
a t t i t u d e  t o  r i s k ,  u n c e r t a i n t y ,  e t c .  I n  t h e  f o l l o w i n g  s e c t i o n s ,  
e s t i m a t e s  o f  t h e  f a r m e r s '  co n su m p tio n  a r e  made p r i o r  t o  a s s e s s i n g  
w h e th e r  o r  n o t  t h e s e  a r e  a d e q u a te  and , i f  n e c e s s a r y ,  how 
c o n su m p tio n  may be i n c r e a s e d .  S e c o n d ly ,  s i n c e  t h e  g row th  o f  a  
farm  b u s i n e s s  ( i * e ,  i n c r e a s e  i n  in c o m e -e a rn in g  c a p a c i t y )  o f t e n  
d e pends  on t h e  e x t e n t  o f  n e t  c a p i t a l  f o r m a t i o n ,  i t  i a  d e s i r a b l e  
t o  i s o l a t e  t h e  n e t  c a p i t a l  f o rm a t io n  component o f  t h e  t o t a l  o r  
g r o s s  c a p i t a l  f o r m a t i o n .  T h e o r e t i c a l  c o n c e p t s  o f  c a p i t a l  
f o rm a t io n  a r e  t h e r e f o r e  c o n s i d e r e d ,  t o g e t h e r  w i th  an e x a m in a t io n  
o f  t h e  p ro b le m s  a s s o c i a t e d  w i t h  t h e  p r a c t i c a l  a p p l i c a t i o n  o f  
t h e  t h e o r y  a t  t h e  form  l e v e l ,
6 . 4 , 1 .  Consum ption o f  Cash
One o f  t h e  p r im a ry  f u n c t i o n s  o f  a  farm  b u s i n e s s  i a  
t h e  p r o v i s i o n  o f  s u f f i c i e n t  incom e t o  p e rm i t  t h e  s u r v i v a l  o f  t h e  
f a r m e r ,  b o th  i n  t h e  s h o r t  end  long  te rm .  S u r v i v a l  i n  t h e  s h o r t  
te rm  d e p e n d s  on s u f f i c i e n t  f u n d s  b e in g  a v a i l a b l e  t o  meet t h e  
f a r m e r ' s  p r i v a t e  l i v i n g  r e q u i r e m e n t s .  In  t h e  lo n g  t e r m ,  t h e  
b u s i n e s s  must be a b l e  t o  g e n e r a t e  enough incom e t o  c o v e r  
consum ption  r e q u i r e m e n t s  a s  w e l l  a s  t h e  m a in te n a n c e  o f ,  end a d d i t i o n  
t o ,  t h e  c a p i t a l  s t o c k  o f  t h e  b u s i n e s s .
I t  i s  p r o p o se d  t o  a s s e s s  t h e  adequacy  o f  t h e  p r e s e n t  l e v e l s  o f  
consum ption  on t h e  d a i r y  f a rm s  u n d e r  s tu d y ,  by c o m p a r iso n  w i th  
t h e  a v e ra g e  e a r n i n g s  i n  o t h e r  i n d u s t r i e s .  E s t i m a t e s  o f  t h e  
c u r r e n t  l e v e l s  o f  c o n su m p tio n  on t h e  d a i r y  fa rm s  w ere  p r e p a r e d  
from l i n e a r  r e g r e s s i o n s  o f  c o n sum ption  (£ )  on a c r e a g e .  The 
e q u a t i o n s  a r e  shown i n  T a b le  6 . 4 , 1 , 1 ,  on p .  221 ,
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Tabls 6 . 4 . 1 . 1 . R e l a t i o n  be tw een  Consum ption o f  Cash and Farm 
S iz e  1 9 6 9 /70  and 1970 /71
' 1969 /70
T e n a n te d  Farms
R e l a t i o n
Number C o n s ta n t b S ,E ,  o f  b
% V a r i a t i o n  
E x p la in e d
1 1 3 9 ,6 2 9 .9384 3 .6126 18
Owner Ocpupiod Farms
2 9 8 8 ,80 3 ,7618 1 ,4 6 9 0 11
1 970 /71
T e n a n te d  Farms
3 626 ,68 6 .9 7 3 1 1 ,6 6 7 7 34
Owner O ccupied  Farms
4 1 2 0 5 ,64  1 4 ,3 5 0 3 2 ,6 4 1 5 5
N o te ;  The r e g r e s s i o n  c o e f f i c i e n t s  had t h e  f o l l o w i n g  l e v e l s  
o f  s t a t i s t i c a l  s i g n i f i c a n c e
R e l a t i o n  1 
R e l a t i o n  2 
R e l a t i o n  3 
R e l a t i o n  4
** (P=O.Ol)
* (P = 0 .0 5 )
*** (P = 0 .0 0 1 )
M.S.
The l e v e l s  o f  e x p la i n e d  v a r i a t i o n  w ere  n o t  h ig h  i n  t h e  above  r e l a t i o n s ,  
w i th  t h e  r e s u l t  t h a t  e s t i m a t e s  o f  consum ption  b a sed  on t h e  e q u a t i o n s  
s u f f e r e d  from  l o s s  o f  a c c u ra c y *  R e l a t i o n  4 was n o t  u sed  t o  e s t i m a t e  
t h e  l e v e l  o f  c o n sum ption  on owner o c c u p ie d  fa rm s  i n  1 9 7 0 /7 1 ,  a s  t h e  
r e g r e s s i o n  c o e f f i c i e n t  was n o n - s i g n i f i c a n t .  The low l e v e l  o f  
a s s o c i a t i o n  be tw een  farm  s i z e  and consum ption  f o r  t h e  t e n u r e  g ro u p s  was, 
i n  i t s e l f ,  r e v e a l i n g .  I t  i n d i c a t e d  t h a t ,  i r r e s p e c t i v e  o f  farm  s i z e ,  
a  b a s i c  r e q u i r e m e n t  o f  fu n d s  f o r  c o n sum ption  e x i s t e d  and t h a t  f a c t o r s  
o t h e r  th a n  farm  s i z e  e . g .  a g e  o f  f a r m e r  and f a m i ly  s i z e  w ere  p r o b a b ly  
more i m p o r t a n t  d e t e r m i n a n t s  o f  t h e  l e v e l  o f  c o n s u m p t io n .  S in c e ,  i n  t h i s  
i n s t a n c e ,  t h e  p u r p o s e  o f  t h e  r e g r e s s i o n s  was n o t  t o  e s t a b l i s h  t h e
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d e t e r m i n a n t s  of con su m p tio n  b u t  t o  p r é p a r a  e s t i m a t e s  o f  c o n su m p tio n  
l e v e l s  i n  t h e  fa rm  sa m p le ,  t h e  r e l a t i o n s  1 - 3  w ere  u sed  t o  e s t i m a t e  
t h e  co n su m p tio n  o f  c a sh  f o r  t h e  two g ro u p s  o f  f a r m s .
T a b le  6 . 4 . 1 . 2 .  E s t im a te d  Consum ption o f  Cash 19 6 9 /7 0  and 19 7 0 /7 1  £
Farm
S iz e
(A c re )
T e n a n te d  Farms Owner O ccup ied  Farms
19 6 9 /7 0 1 9 7 0 /71 1 9 6 9 /70
50 636 975 1177
100 1133 1324 1365
150 1510 1672 1553
200 2127 2021 1741
250 2624 2370 1929
300 3121 2718 2117
I n  t h e  above  T a b le ,  t h e  t e n a n t e d  farm  e s t i m a t e s  f o r  19 7 0 /7 1  w ere  t h e  
most a c c u r a t e .  The e s t i m a t e s  f o r  t h e  o t h e r  two g ro u p s  d i d ,  i n  f a c t ,  
v a ry  a ro u n d  t h o s e  f o r  t h e  t e n a n t e d  fa rm s  i n  1 9 7 0 /7 1 .  Due t o  t h e  low 
r e l i a b i l i t y  o f  t h e  e s t i m a t e s  b a sed  on r e l a t i o n s  1 and 2 i n  T a b le  6 , 4 , 1 , 1 , ,  
i t  i s  p ro p o s e d  t o  b a s e  m ost f u r t h e r  comments on t h e  l e v e l s  o f  c a sh  
co n su m p tio n  on t h e  e s t i m a t e s  d e r i v e d  from  r e l a t i o n  3 i . e .  t h e  t e n a n t e d  
fa rm s  i n  19 7 0 /7 1
As t h e  c o n su m p t io n  o f  c a s h  on a farm  r e p r e s e n t s  t h e  f u n d s  u sed  f o r  
p r i v a t e  l i v i n g  p u r p o s e s ,  t h e  v a l u e s  i n  t h e  t a b l e  c o u ld  be  s a i d  t o  
r e p r e s e n t  t h e  s t a n d a r d  o f  l i v i n g  o f  t h e  f a r m e r .  The q u e s t i o n  can 
t h e r e f o r e  be po sed  -  how d o e s  t h e  s t a n d a r d  o f  l i v i n g  o f  a  f a r m e r  compare 
w i th  t h a t  o f  n o n - a g r i c u l t u r a l  w o rk e rs ?  In  S e c t i o n  6 , 2 , 3 ,  -  T a b le
6 , 2 , 3 , 3 ,  p ,  207 , t h e  a v e r a g e  e a r n i n g s  o f  a  w o rk e r  i n  m a n u f a c tu r in g  
i n d u s t r y  wore s e e n  t o  be £1291 and £1458 i n  19 6 9 /7 0  and 1 9 7 0 /7 1  
r e s p e c t i v e l y .  R e f e re n c e  t o  T a b le  6 , 4 , 1 . 2 , shows t h a t  f a r m e r s  o p e r a t i n g  
fa rm s  o f  l e s s  th a n  100 a c r e s  i n  1 9 6 9 /7 0 ,  and  150 a c r e s  i n  1 9 7 0 /7 1 ,  can 
be e x p e c te d  t o  h av e  a  s t a n d a r d  o f  l i v i n g  ( i n  t e r m s  o f  c a s h  c o n s u m p t io n )  
o f  l e s s  t h a n  t h a t  o f  t h e  a v e r a g e  w o rk e r  i n  m a n u f a c tu r in g  i n d u s t r y .
Twenty two p e r  c e n t  and f o r t y  e i g h t  p e r  c e n t  o f  t h e  f a r m e r s  u n d e r  s tu d y
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d id  n o t  have  p a r i t y  w i th  m a n u f a c tu r in g  w o rk e rs  i n  1 9 6 9 /70  and 
1970 /71  r e s p e c t i v e l y .
The amount o f  c a s h  which i s  a v a i l a b l e  f o r  c o n sum ption  i s  l a r g e l y  
d e p e n d e n t  on t h e  amount o f  incom e g e n e r a te d  by t h e  f a rm .  The l e v e l  o f  
consum ption  c o u ld  t h e r e f o r e  be  r a i s e d  i f  t h e  incom e g e n e r a t e d  by t h e  
farm  was i n c r e a s e d .  I n c r e a s e s  i n  farm  incom e u s u a l l y  r e s u l t  from 
more i n t e n s i v e  u s e  o f  c a p i t a l ,  o r  i n c r e a s e d  p r o d u c t i v i t y  o f  t h e  
e x i s t i n g  c a p i t a l .  S in c e  i t  h a s  been shown i n  e a r l i e r  s e c t i o n s  t h a t  
farm  incom e was t h e  main d e te r m i n a n t  o f  t h e  " a v a i l a b l e  c a sh "  f o r  
c a p i t a l  f o r m a t i o n ,  a  c o n f l i c t  e x i s t s  be tw een t h e  u s e  o f  " a v a i l a b l e  
ca sh "  f o r  i n v e s tm e n t  o r  c o n su m p tio n  -  an i n c r e a s e  i n  c a p i t a l  f o r m a t io n  
w i l l  r e s u l t  i n  r e d u c e d  c o n su m p tio n  i n  a  c l o s e d  sy s tem  w i th  no a c c e s s  
t o  e x t e r n a l  f i n a n c e .  Even when e x t e r n a l  borrow ed  fu n d s  a r e  a v a i l a b l e  
f o r  c a p i t a l  f o r m a t i o n ,  a  r e d u c t i o n  i n  c u r r e n t  co n su m p tio n  c o u ld  
r e s u l t ,  a s  lo a n  c a p i t a l  h a s  t o  be s e r v i a e d  from  c u r r e n t  in co m e .
The s i t u a t i o n  f o r  a  c lo s e d  sy s tem  i s  d e p i c t e d  d i a g r a m a t i c a l l y  be low .
F ig u r e  6 , 4 . 1 . 1 ,
Farm Income 
( y e a r  t )
C a p i t a l  F o rm a t io n  v C onsum ption C y c le
C onsum ption *
( y e a r  t )
Reduced Consum ption 
( y e a r  t 5
C a p i t a l  
F o rm a t io n  
( y e a r  t )
I n c r e a s e d  C a p i t a l  
F o rm a t io n  ( y e a r  t )
I n c r e a s e d  
Income 
( y e a r  t+ n )
________ ^  I n c r e a s e d
C a p i t a l  Consum ption
F o rm a t io n  ( y e a r  t+ n )
( y e a r  t+ n )
I n c r e a s e t
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S in c e  t h e  f a r m e r s  o f  t h e  s m a l l e r  fa rm s  (below  100-150  a c r e s )  were 
a l r e a d y  o p e r a t i n g  a t  a  p e r s o n a l  consum ption  l e v e l  below t h e  a v e ra g e  
f o r  a  w o rk e r  i n  m a n u f a c tu r in g  i n d u s t r y ,  i t  i s  d i f f i c u l t  t o  s e e  how 
t h i s  group  o f  f a r m e r s  c o u ld  r e d u c e  c o n sum ption  i n  o r d e r  t o  i n c r e a s e  
t h e i r  l e v e l  o f  c a p i t a l  f o r m a t i o n .  These f a r m e r s  w i l l  be l a r g e l y  
d e p e n d en t  on e x t e r n a l  f u n d s  o r  g r a n t s  i f  im provem en ts  a r e  t o  be 
made i n  t h e i r  s t a n d a r d  o f  l i v i n g ,
6 , 4 . 2 ,  A C oncept o f  C a p i t a l  F o rm a tion
In  C h a p te r  1 S e c t i o n  1 . 3 , 2 ,  p ,  8 , i n v e s tm e n t  was d e f i n e d  
a s  " t h e  p r o c e s s  o f  c a p i t a l  f o r m a t io n  which i s  t h e  c r e a t i o n  o f  c a p i t a l  
a s s e t s  by t h e  c o n v e r s io n  o f  money ( s t o r e  o f  unconsumed p r o d u c t i o n )  
i n t o  p h y s i c a l  a s s e t s " .  I n v e s tm e n t  can  t h e r e f o r e  be v iew ed a s  a  
c o n v e r s io n  p r o c e s s  w hich h a s  a s  i t s  raw m a t e r i a l ,  money, and  a s  i t s  
e n d - p r o d u c t ,  p h y s i c a l  c a p i t a l  a s s e t s .  In  t h e  p e d a n t i c  s e n s e  o f  t h e  
te rm ,  i n v e s t m e n t  i s  an a b s t r a c t  i n t o r p h a s e  be tw een  money and  p h y s i c a l  
c a p i t a l  a s s e t s  -  e f f e c t i v e l y  a  d e c i s i o n  p r o c e s s .  In  p r a c t i c e ,  t h e  
te rm  in v e s t m e n t  i s  a p p l i e d  b o th  t o  t h e  a c t u a l  i n t o r p h a s e  and t o  t h e  
newly form ed c a p i t a l  a s s e t s .  T h e o r e t i c a l l y ,  t h e  i n v e s tm e n t  ( g r o s s  
c a p i t a l  f o r m a t i o n )  s h o u ld  be te rm ed  c a p i t a l  and no d i f f e r e n t i a t i o n  
made be tw een  newly form ed c a p i t a l  ( i n v e s tm e n t )  and t h e  e x i s t i n g  
c a p i t a l  a s s e t s  o f  a  b u s i n e s s .  H i s t o r i c a l l y ,  i n v e s tm e n t  h a s  become 
synonymous w i th  g r o s s  c a p i t a l  f o r m a t io n  p r o b a b ly  b e c a u s e  i t  i s  
c o n v e n ie n t  t o  be a b l e  t o  s e p a r a t e  t h e  new, from  t h e  e x i s t i n g ,  c a p i t a l  
o f  a  b u s i n e s s .  I t  would be u s e f u l ,  how ever, i f  t h e  d i f f e r e n c e  
betw een in v e s t m e n t  and c a p i t a l  f o rm a t io n  became more w id e ly  a c c e p t e d .  
T h is  would e n a b le  t h e  d e t e r m i n a n t s  o f  in v e s tm e n t  -  t h e  d e c i s i o n  making 
p r o c e s s  -  t o  be exam ined s e p a r a t e l y  from t h e  r e s u l t s  o f  t h a t  p r o c e s s  -  
c a p i t a l  f o r m a t i o n .  The se q u e n c e  o f  e v e n t s  i n  t h e  p r o c e s s  o f  c a p i t a l  
f o rm a t io n  i s  shown i n  F i g u r e  6 , 4 , 2 , 1 ,  p ,  225 ,
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F igu re  6 , 4 . 2 . 1 , The I n v e s tm e n t /C a p ita l  Formation P r o c e ss
Farm P r o d u c t io n
\
Unconaumed
P r o d u c t io n
C u r re n t
Consum ption
Money In v e s tm e n t_______
(C o n v e rs io n  o f  money 
t o  p h y s i c a l  a s s e t s  -  
A D e c i s io n  P r o c e s s )
C a p i t a l  
F o rm a t io n  
( P h y s i c a l  
A s s e t s  -  A 
P h y s i c a l  
P r o c e s s )
E x t e r n a l  
Cash S o u rc e s
I t  i s  p ro p o s e d  f o r  t h e  r e m a in d e r  o f  t h i s  s e c t i o n  t o  a d o p t  t h e  
i n v e s t m e n t / c a p i t a l  f o r m a t io n  c o n c e p t  d e p i c t e d  ab o v e ,  a l th o u g h  
e l s e w h e r e  i n  t h e  s tu d y  t h e  c o n v e n t i o n a l  u s e  o f  t h e  te rm  in v e s tm e n t  
i s  r e t a i n e d ,
6 , 4 , 2 , 1 ,  R ep lacem en t and  Net C a p i t a l  F o rm a t io n
C a p i t a l  f o rm a t io n  i s  e s s e n t i a l  i f  a  b u s i n e s s  i s  
t o  c o n t i n u e  i n  t h e  lo n g  te rm  s i n c e ,  a s  was n o te d  i n  C h a p te r  1 , S e c t io n
1 , 3 . 1 .  p .  7, e x i s t i n g  c a p i t a l  d e p r e c i a t e s  o v e r  t im e .  C a p i t a l  f o rm a t io n  
i s  n e c e s s a r y ,  t h e r e f o r e ,  t o  m a in ta in  t h e  e x i s t i n g  p r o d u c t i v e  c a p a c i t y  
o f  t h e  b u s i n e s s  i n  r e a l  t e r m s ,  b u t  i f  i n c r o a a a s  i n  o u tp u t  a r c  r d q u ip a d ,  
g r o s s  c a p i t a l  f o rm a t io n  ( i n  r e a l  t e r m s ) ,  i n  e x c e s s  o f  t h a t  r e q u i r e d  f o r  
r e p la c e m e n t  p u r p o s e s ,  i s  a lm o s t  c e r t a i n l y  u n a v o id a b l e .  However, i t  i s  
a p p r e c i a t e d  t h a t  r e a l  i n c r e a s e s  i n  o u tp u t  may a r i s e  from  h i g h e r  l a b o u r  
and management p r o d u c t i v i t y ,  a s  w e l l  a s  from i n c r e a s e s  i n  c a p i t a l  i n p u t .
The h y p o t h e t i c a l  a s s o c i a t i o n  betw een r e p la c e m e n t  and n o t  c a p i t a l  
f o rm a t io n  and farm  o u t p u t  a r e  shown d i a g r a m a t i c a l l y  i n  F i g u r e  6. 4 . 2 . 2 .
p .  226.
«•Î226*-
F i q u r e  6 , 4 , 2 , 2 . Com ponents o f  C a p i t a l  F o rm a t io n  end  t h e i r
R e l a t i o n  t o  O utput A chieved
G ro ss  C a p i t a l  F o rm a t io n  (A nnua l)
R ep lacem en t  C a p i t a l  F o rm a t io n Met C a p i t a l  F o rm a t io n
R ep lacem en t + E x i s t i n g  C a p i t a l
i " - -
M a in te n a n c e  o f  P r e s e n t  O u tpu t
Net C a p i t a l  F o rm a t io n  
A d d i t i o n a l  O u tpu t
The n e t  component o f  t h e  g r o s s  c a p i t a l  f o r m a t io n  can now be se en  t o  
l i n k  w i th  t h e  g row th  o f  t h e  farm  b u s i n e s s  i n  t e rm s  o f  o u t p u t  a c h ie v e d ,  
(E x c lu d in g  any grow th  ^ r i s i n g  from i n c r e a s e s  i n  l a b o u r  a n d / o r  
management p r o d u c t i v i t y , )
The n e t  c a p i t a l  f o r m a t io n  e le m e n t  o f  g r o s s  c a p i t a l  f o r m a t i o n  may 
r e s u l t  i n  i n c r e a s e d  l e v e l s  of  o u tp u t  from e i t h e r  o r  b o th  o f  two c a u s e s .  
F i r s t l y ,  t h o  i n c r e a s e d  i n t e n s i t y  o f  r e s o u r c e  u s e  ( n e t  c a p i t a l  f o r m a t io n )  
s h o u ld  r e s u l t  i n  h i g h e r  l e v e l s  o f  o u t p u t .  S e c o n d ly ,  i n h e r e n t  i n  n e t  
c a p i t a l  f o r m a t i o n  may be h i g h e r  l e v e l s  o f  p o t e n t i a l  p r o d u c t i v i t y ,  e , g ,  
an a d d i t i o n a l  cow c o u ld  w e l l  have  a  h i g h e r  y i e l d  c a p a c i t y  t h a n  e x i s t i n g  
cows o r  a  m ach ine  may i n c o r p o r a t e  t e c h n o l o g i c a l  im p ro v e m e n ts .  The 
d iag ram  be low  i l l u s t r a t e s  t h e  d i v i s i o n  o f  n o t  c a p i t a l  f o r m a t i o n  i n t o  
i t s  r e s o u r c e  i n t e n s i t y  and p l a n e  o f  p r o d u c t i v i t y  e f f e c t s .









In  F i g u r e  6 , 4 * 2 . 3 ,  p . 226, C urve  TP^ r e p r e s e n t s  t h e  l e v e l s  o f  o u tp u t  
p o s s i b l e  w i t h  t h e  e x i s t i n g  p r o d u c t i v i t y  o f  c a p i t a l  i n  t h e  b u s i n e s s .
Curve TPg r e p r e s e n t s  t h e  h i g h e r  l e v e l s  o f  o u tp u t  a t t a i n a b l e  i f  t h e  
e x i s t i n g  c a p i t a l  w ere  r e p l a c e d  w i th  t e c h n o l o g i c a l l y  o r  s c i e n t i f i c a l l y  
more ad v a n ce d  c a p i t a l .  Assume OC^ i s  t h e  o r i g i n a l  c a p i t a l  i n p u t  t o  
t h e  b u s i n e s s  and  t h a t  00^ i s  t h e  r e s u l t i n g  o u t p u t ,  OC^ r e p r e s e n t s  
t h e  new l e v e l  o f  c a p i t a l  i n p u t  and i t  i s  assum ed t h a t  t h e  o r i g i n a l  
l e v e l  o f  c a p i t a l  i n p u t  OC^ h a s  been m a in ta in e d  i n t a c t  t h ro u g h  
r e p la c e m e n t  c a p i t a l  f o r m a t i o n .  The q u a n t i t y  C^Cg, t h e r e f o r e ,  
r e p r e s e n t s  t h e  a d d i t i o n a l  e le m e n t  o f  t h e  c a p i t a l  f o r m a t i o n  w hich 
o c c u r r e d .  Movement i n  t h e  c a p i t a l  i n p u t e d ,  from  OC^ t o  OC^, i s  I n  an 
i n t e n s i f i c a t i o n  o f  c a p i t a l  i n p u t  w hich r e s u l t s  i n  an i n c r e a s e  i n  
o u tp u t  o f  O^Og (OO^ -  0 0 ^ ) ,  I f  t h e  a d d i t i o n a l  c a p i t a l  i n p u t e d  i s  
assum ed t o  h a v e ,  a l s o ,  a  h i g h e r  i n h e r e n t  l e v e l  o f  p r o d u c t i v i t y  t h a n  
t h e  e x i s t i n g  c a p i t a l ,  t h e n  t h e  i n c r e a s e  i n  c a p i t a l  i n p u t e d  from  OC^ 
t o  OCg w i l l  r e s u l t  i n  a  t o t a l  o u tp u t  o f  00^ , The e f f e c t  on o u tp u t  
o f  t h e  a d d i t i o n a l  c a p i t a l  f o r m a t io n  can  now be a p p o r t i o n e d  i n t o  an 
i n t e n s i f i c a t i o n  e f f e c t  ( i n c r e a s e  i n  o u tp u t  o f  O^Og) and  a l e v e l  o f  
p r o d u c t i v i t y  e f f e c t  ( i n c r e a s e  i n  o u tp u t  o f  G^O^), I t  s h o u ld  be 
n o te d  t h a t  p l a n e  o f  p r o d u c t i v i t y  e f f e c t s  may a l s o  o c c u r  a s  a  r e s u l t  
o f  t e c h n o l o g i c a l  o r  s c i e n t i f i c  a d v a n c e s  i n c o r p o r a t e d  w i t h i n  t h e  
r e p la c e m e n t  c a p i t a l  f o r m a t i o n  e le m en t  (n o t  shown i n  F i g u r e  6 , 4 , 2 , 3 ,  
b u t  h y p o t h e s i s e d  by t h e  d o t t e d  l i n o  i n  F i g u r e  6 , 4 . 2 , 2 , ) ,
I t  i s  now p ro p o se d  t o  e v a l u a t e  how f a r  i t  i a  p o s s i b l e  t o  a p p ly  t h e  above  
a n a l y s i s  t o  t h e  p r a c t i c a l  farm  s i t u a t i o n  i . e .  w i th o u t  r e c o u r s e  t o  
m a r g in a l  p r o d u c t i v i t y  t h e o r y  b a sed  on a p r o d u c t i o n  f u n c t i o n  a p p ro a c h ,  
a s  i n  C h a p te r  V, S e c t io n  5 , 6 ,
In  p r a c t i c e ,  i t  i s  p o s s i b l e  t o  move some way to w a rd s  t h e  a p p l i c a t i o n  o f  
an e m p i r i c a l  s tu d y  i f  c e r t a i n  a s s u m p t io n s  a r e  a c c e p te d  r e g a r d i n g  t h e  
n a t u r e  o f  d e p r e c i a t i o n  and s a l e  v a lu e  o f  c a p i t a l  on t h e  f a rm .  F i r s t l y ,  
t h e  c a l c u l a t i o n s  w i l l  o n ly  a p p ly  a t  t h e  a g g r e g a t e  l e v e l  o f  c a p i t a l  
f o r m a t io n  on t h e  i n d i v i d u a l  farm  i , e ,  i t  i s  n o t  p o s s i b l e  t o  a p p ly  th e  
a n a l y s i s  e a s i l y  t o  i n d i v i d u a l  m ach ines  o r  a n im a l s .  S e c o n d ly ,  t h e  
a n n u a l  amount o f  d e p r e c i a t i o n  shown i n  t h e  faam b a la n c e  s h e e t  must be 
assumed t o  e q u a l  t h e  a c t u a l  a n n u a l  c a s h  v a lu e  o f  t h e  s e r v i c e s  ro n d o ro d  
by t h e  c a p i t a l .  T h i r d l y ,  i t  i s  assumed t h a t  t h e r e  h a s  been  a n n u a l  g r o s s
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c a p i t a l  f o r m a t i o n  w hich i s  e q u a l  t o ,  o r  g r e a t e r  t h a n ,  t h e  v a lu e  o f  t h e  
d e p r e c i a t i o n  c h a rg e d  i n  any one y e a r ;  t h i s  e n s u r e s  t h a t  t h e r e  h a s  
been c o m p e n s a t io n  f o r  t h e  l o s s  i n  c a p i t a l  v a lu e  due t o  d e p r e c i a t i o n  
i n  p r e v i o u s  y e a r s *  F i n a l l y ,  t h e  s a l e  v a lu e  o f  t h e  c a p i t a l  i t e m s  
must be assum ed t o  r e p r e s e n t  t h e  a c t u a l  v a lu e  u n e x h a u s te d  s e r v i c e s  
which c o u ld  be s u p p l i e d  by t h e  c a p i t a l .
Under t h e  c o n d i t i o n s  s p e c i f i e d  a bove , i t  i s  p o s s i b l e  t o  m easu re  t h e  
r e p la c e m e n t  and n o t  c a p i t a l  f o r m a t io n  com ponents  o f  any g r o s s  
c a p i t a l  f o r m a t i o n .
I d e n t i t y  I
G ross  C a p i t a l  F o rm a t io n  
w h ere :
R ep lacem en t C a p i t a l  F o rm a t io n  « Not C a p i t a l
F o rm a t io n
G ross  C a p i t a l  F o rm a t io n  a P u r c h a s e  P r i c e  o f  C a p i t a l
R ep lacem en t C a p i t a l  « D e p r e c i a t i o n  on E x i s t i n g  C a p i t a l  p l u s
S a le  Value of C a p i t a l  D i s p o s a l s
In  I d e n t i t y  I a b o v e ,  no a c c o u n t  h a s  been t a k e n  o f  t h e  e f f e c t  o f  
i n f l a t i o n .  An i n f l a t i o n  f a c t o r  can  be u sed  t o  d e f l a t e  t h e  p u r c h a s e  
p r i c o  o f  c a p i t a l  i t e m s ,  t h u s  r e d u c in g  t h e  o t h e r w i s e  upward b i a s  
i n  t h e  v a lu e  a s c r i b e d  t o  t h e  n e t  c a p i t a l  f o r m a t i o n .
In  I d e n t i t y  I I  be low , t h e  method o f  e s t i m a t i n g  t h e  r e p l a c e m e n t  c a p i t a l  
f o rm a t io n  i s  by i n f l a t i n g  t h e  o r i g i n a l  c o s t  o f  t h e  c a p i t a l  t o  p r e s e n t  
day v a l u e s .  T h i s  method i s  n o t  a p p l i c a b l e  i n  p r a c t i c e  t o  t h e  farm 
d a t a  a v a i l a b l e .
I d e n t i t y  I I
P u r c h a s e  P r i c e  o f  
New C a p i t a l  I tem
G ro ss  C a p i t a l  
F o rm a t io n
e , g .
P r i c e  o f  New T r a c t o r
G ross  C a p i t a l  
F o rm a t io n
O r i g i n a l  C ost o f  I tem  
+ I n f l a t i o n  F a c to r
R eplacem ent C a p i t a l  
F o rm a t io n
Cost o f  O b s o le te  T r a c t o r  
+ I n f l a t i o n  F a c to r
R ep lacem en t C a p i t a l  
F o rm a t io n
Not C a p i t a l  
F o rm a t io n
Net C a p i t a l  
F o rm a tio n
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In  I d e n t i t y  I I  p ,  228, t h e  o r i g i n a l  c o s t  i n f l a t e d  t o  c u r r e n t  v a lu e  
was assum ed t o  e q u a l  t h e  r e p l a c e m e n t  c a p i t a l  f o r m a t io n  a t  c u r r e n t  
v a l u e s .  The i n f l a t i o n  f a c t o r  a ssum es  c o n s i d e r a b l e  im p o r ta n c e  i n  
t h i s  i n s t a n c e ,  s i n c e  t h e  o r i g i n a l  c o s t  c o u ld  d e v i a t e  c o n s i d e r a b l y  
from t h e  c u r r e n t  c o a t  o f  a  s i m i l a r  c a p i t a l  i t e m ,  i f  i n f l a t i o n  h a s  
been r a p i d .  In  o r d e r  t o  d e te r m in e  a  v a lu e  f o r  t h e  i n f l a t i o n  f a c t o r ,  
t h e  t im e  w hich  e l a p s e d  be tw een  t h e  o r i g i n a l  p u r c h a s e  o f  a  c a p i t a l  
a s s e t  and  i t s  d i s p o s a l  f o r  r e p l a c e m e n t  p u r p o s e s ,  would r e q u i r e  t o  be 
known f o r  a l l  i n d i v i d u a l  c a p i t a l  i t e m s .  T h i s  m ethod, a l t h o u g h  
p o s s i b l y  p r e f e r a b l e ^  c a n n o t  be a p p l i e d  t o  t h o  a v a i l a b l e  farm  d a t a  
b e c a u s e  t h o  a g e  s t r u c t u r e  o f  a l l  t h e  c a p i t a l  was n o t  known. I d e n t i t y
I  was t h e r e f o r e  usod  t o  e s t i m a t e  t h e  r e p la c e m e n t  and n e t  c a p i t a l  
f o rm a t io n  o f  t h o  sam p le  f a r m s .  The b i a s  i n t r o d u c e d  th r o u g h  f a i l u r e  
t o  u s e  an  i n f l a t i o n  f a c t o r  was n o t  c o n s id e r e d  s e r i o u s ,  a s  i t  am ounted 
t o  o n ly  2 .4  p e r  c e n t  be tw een  19 6 9 /7 0  and 1 9 7 0 / 7 1  ( C h a p te r  V A ppendix
I I  T a b le  1 0 ) .
E s t im a t e s  o f  r e p la c e m e n t  c a p i t a l  f o r m a t io n  w ere  p r e p a r e d  f o r  t h e  
sam ple  fo rm s ,  by r e g r e s s i n g  t h e  r e p la c e m e n t  c a p i t a l  f o r m a t io n  v a lu e s  
on farm  s i z e .  T h i s  method c o u ld  n o t  bo a p p l i e d  t o  t h e  n o t  c a p i t a l  
f o rm a t io n  v a l u e s ,  s i n c e  t h e  r e l a t i o n s h i p  d e r i v e d  was s t a t i s t i c a l l y  
n o n - s i g n i f i c a n t  due  t o  random d i s t r i b u t i o n  o f  t h e  n e t  c a p i t a l  
f o r m a t io n  v a l u e s .
The e s t i m a t i n g  e q u a t i o n s  f o r  r e p la c e m e n t  c a p i t a l  f o r m a t io n  a r e  shown 
i n  T a b le  6 . 4 . 2 *1 . p .  230
The p c o e f f i c i e n t s  o f  t h e  e q u a t i o n s  i n  T a b le  6 , 4 . 2 . 1 ,  wore a l l
s i g n i f i c a n t  a t  t h e  P»0 .001  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .  The 
2
v a l u e s  f o r  r  w ere  a l s o  h ig h  enough t o  e n a b le  r e a s o n a b l e  e s t i m a t e s  
o f  r e p la c e m e n t  c a p i t a l  f o r m a t i o n  t o  be p r e d i c t e d .
L o g - l i n e a r  e s t i m a t e s  w ore  usod  a s  t h e  p e r c e n t a g e  e x p la i n e d  v a r i a t i o n  
was h i g h e r  i n  a l l  c a s e s  f o r  t h i s  ty p e  o f  f u n c t i o n  th a n  f o r  t h e  l i n e a r  
f u n c t i o n .  The d i f f e r e n c e  i n  e x p la i n e d  v a r i a t i o n  was s t a t i s t i c a l l y  
s i g n i f i c a n t  a t  t h e  P=0.001 l e v e l  f o r  t h e  t e n a n t e d  farm  e q u a t i o n s .  The 
owner o c c u p ie d  farm  l i n e a r  and  l o g - l i n e a r  e s t i m a t e s  w ere  n o t  
s t a t i s t i c a l l y  d i f f e r e n t  b u t ,  a s  s t a t e d ,  t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  
was h i g h e r  f o r  t h e  l o g - l i n e a r  t h a n  t h e  l i n e a r  e q u a t i o n s .  L o g - l i n e a r
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Table 6 .4 .2 .1 . R e l a t i o n s h i p  betw een R ep lacem en t  C a p i t a l  
r o r m a t i o n  and Farm S iz e  1969 /70  and 3 9 7 0 /7 1
1 9 6 9 /70
T e n a n te d  Farms
R e l a t i o n
No. C o n s ta n t P S .E ,  o f  p
% V a r i a t i o n  
E x p la in e d
1 1 .0 3 3 3 0 .9621 0 .1218 66
Owner O ccupied  Farms
2 1 .7 3 0 5 0 ,6 8 1 2 0 .0 9 7 7 48
1970 /71
T e n a n te d  Farms
3 0 .8 5 8 3 1 .0 6 4 2 0.1222 69
Owner O ccupied  Farms
4 1 .8 5 0 5 0 .6 3 6 1 0 ,1072 40
e q u a t i o n s  w ere  t h e r e f o r e  used  f o r  t h o  owner o c c u p ie d  farm  g roup  a s  
w e l l  a s  t h o  t o n a n t o d  farm  g roup  t o  m a in ta in  l o g i c a l  c o n s i s t e n c y .
The o s t i m a t o d  r e p la c e m e n t  c a p i t a l  f o r m a t io n  r e q u i r e d  i n  1 9 6 9 /7 0  
and  1 9 7 0 /7 1  f o r  s i x  d a i r y  farm  s i z e s  i s  shown i n  T a b le  6 . 4 * 2 . 2 .
T a b le  6 . 4 . 2 . 2 . E s t im a te d  R ep lacem en t  C a p i t a l  F o rm a t io n  R e q u ire d
i n  1 9 6 9 /7 0  and 1970 /71  £
T e n a n te d Farms Ownor O ccupied  Farms
Farm
S iz e
R ep lacem en t  C a p i t a l  
F o rm a t io n  £
R ep lacem en t C a p i t a l  
F o rm a t io n  £
(A c ro s ) 19 6 9 /7 0 1970 /71 1969 /70 19 7 0 /7 1
50 503 464 773 854
100 994 969 1239 1326
150 1480 1493 1632 1717
200 1963 2028 1986 2062
250 2445 2571 2312 2375
300 2925 3115 2617 2668
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The r e p la c e m e n t  c a p i t a l  f o r m a t io n  v a l u e s  i n  t h e  above  T a b le  i n c l u d e  
e s t i m a t e s  f o r  b o th  l i v e s t o c k  and m a c h in e ry .  As e x p e c t e d ,  t h e  amount 
o f  r e p la c e m e n t  c a p i t a l  f o r m a t io n  i n c r e a s e d  w i th  i n c r e a s e d  fa rm  s i z e .  
Com parison o f  t h e  owner o c c u p ie d  w i th  t h e  t e n a n t e d  farm  g ro u p s  and 
th e  1 9 6 9 /7 0  w i th  t h e  1 9 7 0 /71  r e s u l t s ,  showed no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  e s t i m a t e s  due  t o  n a t u r e  o f  t e n u r e  o r  
y e a r .
The v a l u e s  i n  T a b le  6 . 4 . 4 * 2 .  e s t i m a t e  t h o  r e p la c e m e n t  c a p i t a l  f o rm a t io n  
r e q u i r e d  i n  e ach  o f  t h e  two y e a r s  i n  o r d e r  t o  m a in ta in  t h e  e x i s t i n g  
s to c k  o f  c a p i t a l .  To t h i s  e x t e n t  t h e  v a l u e s  a r e  t h e o r e t i c a l ,  b u t  i n  
p r a c t i c e  most i n d i v i d u a l  f a rm s  had g r o s s  c a p i t a l  f o r m a t io n  i n  e x c e s s  
o f  t h e  v a l u e s  shown. T h i s  s i t u a t i o n  was e x p e c te d  s i n c e  g r o s s  c a p i t a l  
f o rm a t io n  = r e p la c e m e n t  c a p i t a l  f o r m a t io n  p l u s  n e t  c a p i t a l  f o r m a t i o n .
In  c e r t a i n  i n s t a n c e s ,  how ever, t h e  a c t u a l  g r o s s  c a p i t a l  f o r m a t io n  on 
a  farm  was l o s s  t h a n  t h e  e s t i m a t e d  r e p la c e m e n t  c a p i t a l  f o r m a t io n  ( i . e .  
p u r c h a s e s  o f  c a p i t a l  w ere  l o s s  th a n  s a l e s  o f  c a p i t a l  p l u s  d e p r e c i a t i o n  
o f  c a p i t a l  i n  each  o f  t h e  two y e a r s ) .  T h i s  r e s u l t e d  i n  n e g a t i v e  v a l u e s  
f o r  t h e  e s t i m a t e d  n o t  c a p i t a l  f o rm a t io n  i . e .  n o t  c a p i t a l  c o n sum ption  
o c c u r r e d .  T h i s  s i t u a t i o n  was r e v e a l i n g  and h a s  w id e r  i m p l i c a t i o n s  
which a r e  c o n s id e r e d  i n  d e t a i l  i n  t h e  s e c t i o n  w hich f o l l o w s  on n o t  
c a p i t a l  f o r m a t i o n .
The e s t i m a t e d  n e t  c a p i t a l  f o rm a t io n  f o r  each  i n d i v i d u a l  farm  i s  
t a b u l a t e d  i n  t h e  f r e q u e n c y  d i s t r i b u t i o n  shown i n  F i g u r e  6 , 4 , 2 , 4 ,  and 
6 . 4 , 2 . 5 .  p .  232 and p .  233 .
On e x a m in a t io n  o f  t h e  f r e q u e n c y  d i s t r i b u t i o n s  i n  F i g u r e s  6 . 4 . 2 . 4 .  and 
6 , 4 . 2 . 5 . ,  no s y s t e m a t i c  p a t t e r n  emerged betw een farm  s i z e  and  l e v e l  
o f  n e t  c a p i t a l  f o r m a t i o n .  T h i s  s i t u a t i o n  was a n t i c i p a t e d ,  a s  t o s t  
r e g r e s s i o n s  be tw een  a d d i t i o n a l  c a p i t a l  f o r m a t io n  and farm  a c r e a g e  
wore s t a t i s t i c a l l y  n o n - s i g n i f i c a n t .  The m a g n i tu d e  o f  t h e  n e t  c a p i t a l  
f o rm a t io n  v a l u e s  d i f f e r e d  c o n s i d e r a b l y  betw een  i n d i v i d u a l  f a rm s ,  
t y p e s  o f  t e n u r e  g ro u p s ,  and t h e  y e a r s  u n d e r  c o n s i d e r a t i o n .  The 
p e r fo rm a n c e  o f  t h e  t e n a n t e d  f a rm s  a p p e a re d  b e t t e r  t h a n  t h e  owner 
o c c u p ie d  fa rm s  i n  1 9 6 9 /70  w h e re as  t h e  o p p o s i t e  was t h e  c a s e  i n  1 9 7 0 /
71. C l o s e r  e x a m in a t io n  was t h e r e f o r e  r e q u i r e d  t o  r a t i o n a l i s e  t h e  
a p p a r e n t  random n a t u r e  o f  t h e  r e s u l t s .
*-232-
F.t e r o  6 , 4 . 2 , 4 , F o p m ^  i o n  -  D i s t r i b u t i o n



































1 . . . . . .  ». . . . .

















- 2 3 3 -
Fi q u r e  6 . 4 . 2 . 5 .  Net C a p i t a l  F o rm a t io n  
by Farm S i z e
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Not c a p i t a l  con su m p tio n  was i n d i c a t e d  when t h e  a c t u a l  g r o s s  c a p i t a l  
f o rm a t io n  was l e s s  th a n  t h e  t h e o r e t i c a l  c a p i t a l  r e p la c e m e n t  e s t i m a t e s  
p r e p a r e d  p r e v i o s u l y  i . e ,  when e s t i m a t i n g  r e p la c e m e n t  and n o t  c a p i t a l  
f o rm a t io n  ( T a b le  6 , 4 , 2 , 2 . and F i g u r e s  6 , 4 , 2 , 4 .  and 6 . 4 . 2 , 5 , ) ,  t h e  
n o t  component o f  t h e  g r o s s  c a p i t a l  f o rm a t io n  i n  any one y e a r  was 
t r e a t e d  a s  a  r e s i d u a l  a f t e r  s a t i s f y i n g  t h e  r e p la c e m e n t  c a p i t a l  
f o rm a t io n  r e q u i r e m e n t s .  The e x i s t e n c e  o f  n e t  c a p i t a l  c o n su m p tio n  v a lu e s  
f o r  c e r t a i n  fa rm s  showed t h a t  a s su m p t io n  t h r e e  p .2 2 7 -  " t h a t  t h a r c  i a  
a n n u a l  c a p i t a l  f o r m a t io n  w hich  e q u a l s ,  a t  l e a s t ,  t h e  v a lu e  o f  
d e p r e c i a t i o n  c h a rg e d  i n  any one y e a r"  do es  n o t  h o ld  i n  a l l  c a s e s .
S in c e  t h o  r a t e  o f  d e p r e c i a t i o n  c h a rg e d  i n  any one y e a r  i s  an a r b i t r a r y  
f i g u r e ,  t h e  s i t u a t i o n  o f  n e t  c a p i t a l  c o n su m p tio n  c o u ld  bo rem ed ied  
by r e d u c in g  t h e  r a t e  o f  d e p r e c i a t i o n  c h a rg e d .  However, i t  i s  p r e f e r a b l e  
t o  assume t h a t  t h o  r a t e  o f  d e p r e c i a t i o n  c h a rg e d  ( 20^ )  was r e a l i s t i c  
o f  t h e  r e d u c t i o n  i n  c a p i t a l  v a lu e  each  y e a r .  I f  t h i s  a s su m p t io n  
i s  a c c e p t a b l e ,  t h e  a n a l y s i s  y i e l d s  a d d i t i o n a l  i n f o r m a t i o n .
An i n i t i a l  s tu d y  showed t h a t ,  f o r  t h o  farm  sam p le ,  more th a n  h a l f  t h e  
fa rm s  e x c e e d e d  t h e  l e v e l  o f  g r o s s  c a p i t a l  f o rm a t io n  r e q u i r e d  t o  
m a in ta in  t h e i r  s t o c k  o f  c a p i t a l  i n t a c t .  In  t h o  c a s e s  w here  t h e  g r o s s  
c a p i t a l  f o r m a t i o n  was i n a d e q u a t e  t o  meet t h e  e s t i m a t e d  r e p la c e m e n t  
c a p i t a l  f o r m a t io n  r e q u i r e m e n t s ,  i t  c o u ld  be assum ed t h a t  t h e s e  fa rm s  
wore i n  a  s e r i o u s  p o s i t i o n ,  a s  t h e i r  s to c k  o f  c a p i t a l  was d i m i n i s h i n g  
(Net c a p i t a l  c o n s u m p t io n ) .  R e f e re n c e  t o  t h e  1 9 6 9 /7 0  d a t a  s u g g e s t e d  
t h a t  34 o f  t h e  90 fa rm s  c o n s t i t u t i n g - t h e  sam ple  w ere  i n  t h i s  s i t u a t i o n .  
When t h e  1 9 7 0 /7 1  d a t a  was c o n s i d e r e d ,  i t  was found  t h a t  t h e  number o f  
fa rm s  w i th  n e t  c a p i t a l  c o n su m p tio n  had f a l l e n  t o  30, C l o s e r  e x a m in a t io n  
showed t h a t  o n ly  IB fa rm s  had n e t  c a p i t a l  c o n su m p tio n  i n  b o th  y e a r s .  
C a p i t a l  c o n su m p tio n  i n  one y e a r  d o e s  n o t  i n d i c a t e  a  run-dow n o f  t h e  
farm  b u s i n e s s .  C a p i t a l  f o r m a t io n  c l e a r l y  f l u c t u a t e s  on many fa rm s  i . e .  
t o t a l  c a p i t a l  f o r m a t io n  may be i n s u f f i c i e n t  i n  any g iv e n  y e a r  t o  
r e p l e n i s h  t h o  r e d u c t i o n  i n  c a p i t a l  s to c k  i n  t h a t  y e a r ,  b u t  i n  a  
s u b s e q u e n t  t im e  p e r i o d  c a p i t a l  f o r m a t io n  d o e s  o c c u r  w hich  i s  a d e q u a te  
t o  r e p l a c e  t h e  a c c u m u la te d  d e p l e t i o n  o f  t h e  c a p i t a l  s t o c k .  A t t e n t i o n  
s h o u ld  t h e r e f o r e  be f o c u s e d  on t h o s e  fa rm s  r e c o r d i n g  n o t  c a p i t a l  
c o n sum ption  i n  two s u c c e s s i v e  y e a r s ,  a l t h o u g h  i t  i s  by no means 
c o n c l u s i v e  t h a t  t h i s  g roup  o f  fa rm s  i s  i n  an i r r e t r i e v a b l e  p o s i t i o n  
r e g a r d in g  t h e  m a in te n a n c e  o f  an a d e q u a te  s to c k  o f  c a p i t a l  s i n c e  i t  i s
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p o s s i b l e  t o  havo  a  c a p i t a l  f o rm a t io n  c y c l e  ( i n v e s tm e n t  p h a s e )  i n  
e x c e s s  o f  two y e a r s .  However, i t  i s  c o n s t r u c t i v e  t o  n o t e  t h a t  fo rm s 
w i th  n o t  c a p i t a l  co n su m p tio n  i n  two s u c c e s s i v e  y e a r s  t e n d e d  t o  c l u s t e r  
a ro u n d  t h e  s m a l l e r  t e n a n t e d  f a r m s .  T h i s  g roup  seomed most l i k e l y ,  
on t h o  d a t a  a v a i l a b l e ,  t o  r e q u i r e  a s s i s t a n c e ,  i f  a  p o t e n t i a l l y  s e r i o u s  
d i l u t i o n  o f  t h o i r  c a p i t a l  s t o c k  was t o  bo a v o id e d .  The c o n s i d e r a b l e  
v a r i a t i o n  i n  t h e  amount o f  n o t  c a p i t a l  f o r m a t io n  m igh t a l s o  s u g g e s t  
t h a t  much o f  t h o  c a p i t a l  f o r m a t io n  on fa rm s  was a  random p r o c e s s  i n  
t h a t  i t  c a n n o t  be p r e d i c t e d .  As t h e  a t t i t u d e  o f  t h e  f a r m e r  t o  
c a p i t a l  f o r m a t i o n  i s  c l e a r l y  o f  t h e  u tm os t  im p o r ta n c e  i t  s h a l l  be 
c o n s id e r e d  i n  C h a p te r  V I I ,
6 ,5  The M onthly  Flow of Cash on S e l e c t e d  D a i ry  Farms -  A D i g r e s s i o n  
In  e a r l i e r  s e c t i o n s  o f  t h i s  c h a p t e r ,  t h e  s o u r c e  and d i s t r i b u t i o n  
o f  cosh  on f a rm s  was c o n s id e r e d  on an a n n u a l  b a s i s .  S in c e  t h e  m onthly  
f lo w s  o f  c a s h  a r e  what d e te r m in e  t h e  a n n u a l  c a sh  p o s i t i o n  o f  t h e s e  
fa rm s ,  i t  was f e l t  j u s t i f i e d  t o  a n a l y s e  b r i e f l y  t h e  m on th ly  p a t t e r n  
o f  paym en ts  anti r e c e i p t s  f o r  a  s e l e c t e d  group  o f  t h e  sam p le  f a rm s ,
Tho a v a i l a b l e  m onth ly  d a t a  was exam ined t o  a s s e s s  w h e th e r  d a i r y  fa rm s  
had a d i s c e r n a b l e  p a t t e r n  o f  m onth ly  c a sh  f lo w  and w h e th e r  o r  n o t  any 
d i f f e r e n c e s  e x i s t e d  betw een  t h e  f lo w s  o f  c a sh  i n  t h e  t h r e e  p e r fo rm a n c e  
g ro u p s  w i th  r e s p e c t  t o  t h e  p a t t e r n  and s i z e  o f  s u r p l u s e s  o r  d e f i c i t s ,  
l e v e l s  o f  c a p i t a l  f o r m a t i o n ,  and o t h e r  f a c t o r s .  C o n c lu s io n s  were 
th e n  drawn on t h e  p o s s i b l e  e x t e n t  o f  t h o  i n f l u e n c e  o f  t h e  c a sh  f low  
on in v e s tm e n t  d e c i s i o n  m ak ing .
The Sample
The sam ple  was r e s t r i c t e d  t o  18 fa rm s  s i n c e  o n ly  t h e  MS t y p e  o f  
a c c o u n t  d e s c r i b e d  i n  C h a p te r  IV s u p p l i e s  s u f f i c i e n t  d e t a i l  t o  p e rm i t  
a  m on th ly  a n a l y s i s  o f  t h e  c a s h  f lo w  on th e  f a rm .  The a n a l y s i s  was 
c a r r i e d  o u t  f o r  t h e  y e a r s  1968 /69  and 1 9 6 9 /70  s i n c e ,  duo t o  t h e  
c h a r a c t e r  o f  t h e  a n a l y s i s ,  t h e  l a g  i n  d a t a  a v a i l a b i l i t y  p r e v e n t e d  
a n a l y s i s  o f  t h e  1970 /71  c a s h  f l o w s .
The 18 fa rm s  w ere  d i v id e d  i n t o  t h r e e  g ro u p s  o f  s i x  fa rm s  e a c h ,  
i n t e n d e d  t o  r e p r e s e n t  h ig h ,  i n t e r m e d i a t e ,  and  low p e r fo rm a n c e  f a rm s .  
P e r fo rm a n c e  was a s s e s s e d  on t h e  b a s i s  o f  r e t u r n  on c a p i t a l  i n  1 9 6 9 /7 0 ,  
Each l e v e l  o f  p e r fo rm a n c e  group  o f  s i x  fa rm s  was b a l a n c e d  t o  i n c l u d e
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on© farm  from  each  s i z e  and  n a t u r e  o f  t e n u r e  group a s  c l a s s i f i e d  i n  
C h a p te r  IV. The fa rm s  wore c l a s s i f i e d  a c c o r d in g  t o  t h r o e  p e rfo rm a n c e  
l e v e l s  r a t h e r  t h a n  on a  n a t u r e  o f  t e n u r e / s i z e  b a s i s  t o  t r y  and 
m a in ta in  a s  l a r g e  a  number o f  fa rm s  a s  p o s s i b l e  i n  e a ch  c e l l .  Based 
on s i z e  o r  t e n a n c y  g r o u p s ,  t h e r e  would o n ly  be t h r e e  fa rm s  p e r  c e l l ,  
w h e reas  u s in g  p e r fo rm a n c e  l e v e l s ,  t h i s  i n c r e a s e d  t o  6 f a rm s  p e r  c o l l .
Tho method o f  c o m p u ta t io n  u s e d ,  was t o  d e r i v e  t o t a l s  f o r  t h e  m onthly  
paym ents  and r e c e i p t s  on t h e  sam ple  fa rm s  u s in g  t h e  c o m p u ta t io n  s h e e t  
i l l u s t r a t e d  i n  F ig u r e  6 . 5 . 1 .  p .  237 . I f  t h e  m onth ly  p aym en ts  and 
r e c e i p t s  o r e  known, i t  i s  p o s s i b l e  t o  c a l c u l a t e  t h e  m on th ly  s u r p l u s  
o r  d e f i c i t ,  and by c u m u la t iv e  a d d i t i o n  o f  each  m on th ly  s u r p l u s  o r  
d e f i c i t ,  t h e r e b y  d e r i v e  a  c u m u la t iv e  s u r p l u s  o r  d e f i c i t .  To e n a b le  
a n a l y s i s  o f  t h e  c a sh  f lo w s ,  t h e  m onth ly  t o t a l s  f o r  each  o f  t h e  t h r e e  
g ro u p s  o f  s i x  fa rm s  w ere  combined and a  s im p le  a v e r a g e  v a lu e  
o b ta in e d  f o r  each  m onth . At t h i s  j u n c t u r e  i t  i s  w orth  n o t i n g  t h a t ,  
a s  a lw a y s ,  when a v e r a g e s  a r e  u se d ,  t h e  r e s u l t s  must be i n t e r p r e t e d  
w i th  c a u t i o n .  Tho sam ple  f a rm s  s e l e c t e d  d id  n o t  a l l  have  an 
i d e n t i c a l  f i n a n c i a l  y e a r ;  i t  was n e c e s s a r y ,  t h e r e f o r e ,  t o  s t a n d a r d i s e  
t h e  d a t a  and work t o  a  p a r t i c u l a r  f i n a n c i a l  y e a r .  The m ost 
f r e q u e n t l y  o c c u r r i n g  y e a r  end was March, h e n c e  an A p r i l  t o  March 
y e a r  was a d o p te d  f o r  t h e  a n a l y s i s  and a l l  d a t a  was a d j u s t e d  t o  t h i s  
p e r i o d .
D e f i n i t i o n  o f  Terms
A v a i l a b l e  Cash b e f o r e  C a p i t a l  F o rm a tio n
R e p r e s e n t s  f o r  each  month d u r in g  t h e  y e a r ,  t h e  c a sh  w hich  i e  a v a i l a b l e  
d u r in g  each  m onth, f o r  c a p i t a l  f o r m a t i o n .
C a p i t a l  F o rm a t io n
I n c l u d e s  t h e  a g g r e g a t e  e x p e n d i t u r e  on farm  e q u ip m e n t ,  v e h i c l e s  and 
f i x e d  e q u ip m e n t .  U n f o r tu n a t e l y  i t  i s  n o t  p o s s i b l e  t o  i n c l u d e  th o  
v a lu e  o f  r e p l a c e m e n t  and o d d i t i o n a l  b r e e d in g  s to c k  i n  t h e  c a p i t o l  
f o rm a t io n  v a l u e s ,  a s  b r e e d in g  s to c k  a r e  i n c l u d e d  i n  t h e  form e x p e n s e s  
and i t  i s  n o t  p o s s i b l e  t o  i s o l a t e  t h e  v a lu e  f o r  b r e e d in g  s to c k  
r e a r i n g .
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F igure  6 * 5 .1 . Format o f  Caeh Flow A n a ly s i s  Shoot
Cash Floui A n a l y s i s  -  S t a t i s t i c a l  Year
Y.E . TypG_ County Farm No
Paym ents
Month
T o ta l
Farm Exp.
C a p i t a l
F o rm a tio n
C a p . I n v .E x t .
P e r s o n a l
TOTAL
R e c e ip t s
Farm R e c e i p t s
C a p i t a l
Sold
C a p ,G ra n ts
I n v e s tm e n t s
Cashed
P r i v a t e
R e c e ip t s
T o t a l
S u r p lu s
D e f i c i t
C um .S .o r  D,
C um ,S ,or  D. 
( i n c l ,O p e n i n g  
Cash and Bank 
B a la n c e )
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D e f i c i t  (M on th ly )
The d i f f e r e n c e  betw een  m on th ly  t o t a l  r e c e i p t s  and t o t a l  p aym en ts  w here 
t h i s  i s  n e g a t i v e .
D e f i c i t  ( C u m u la t iv e )
The t o t a l  o f  t h e  i n d i v i d u a l  m on th ly  d e f i c i t s  p l u s  any d e f i c i t  c a r r i e d  
fo rw a rd  from  t h e  p r e v i o u s  y e a r .
Farm E x p e n se s
I n c l u d e s  t h e  e x p e n s e s  i n c u r r e d  i n  ru n n in g  a  farm  e . g .  s e e d ,  l a b o u r ,  
f e r t i l i s e r .  I t  d o e s  n o t  i n c l u d e  c a p i t a l  f o rm a t io n  e x p e n d i t u r e  o r  
nom ina l  c h a r g e s  e , g ,  d e p r e c i a t i o n .
Farm R e c e i p t s
I n c l u d e s  r e c e i p t s  from  farm  p ro d u c e  b u t  e x c lu d e s  p r i v a t e  r e c e i p t s .  
Paym ents
Are t h e  e x p e n s e s  i n c u r r e d  w hich have  a c t u a l l y  been p a i d .  They do 
n o t  i n c l u d e  i n v o i c e d  p u r c h a s e s  s t i l l  u n p a id .
R e c e ip t s
Are t h o s e  m on ies  r e c e i v e d  f o r  goods s o l d ;  th e y  do n o t  i n c l u d e  
i n v o ic e d  s a l e s  f o r  w hich  c a s h  h a s  n o t  been r e c e i v e d .
S u r p lu s  (M on th ly )
I s  t h e  d i f f e r e n c e  betw een  t h e  m on th ly  t o t a l  r e c e i p t s  and t o t a l  paym ents  
where t h i s  i s  p o s i t i v e .
S u r p lu s  (C u m u la t iv e )
Was t h e  t o t a l  o f  t h e  i n d i v i d u a l  m on th ly  s u r p l u s e s  p l u s  any s u r p l u s  
c a r r i e d  fo rw a rd  from t h e  p r e v i o u s  y e a r .
R e s u l t s
Some C h a r a c t e r i s t i c s  o f  M onthly  Cash Flow s on D a iry  Farms 
A c a sh  f lo w  r e p r e s e n t s  t h e  i n t e r a c t i o n  o f  t h e  f lo w  of  r e c e i p t s  and 
t h e  f lo w  o f  p aym en ts  i n  a  b u s i n e s s .  In  i t s  b a s i c  fo rm , t h e  m on th ly  
c a sh  s u r p l u s  o r  d e f i c i t  shows t h e  e f f e c t  on t h e  farm  c a s h  b a l a n c e ,  
r e s u l t i n g  from  t h e  b u s i n e s s  o p e r a t i o n s  i n  any p a r t i c u l a r  m onth . I f
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t h e  aim i s  t o  r e p r e s e n t  t h e  bank c r e d i t  r e q u i r e m e n t s  r e s u l t i n g  from 
t h e  a g g r e g a t e  d e c i s i o n s  e a ch  m onth, th e n  t h e  m on th ly  c u m u la t iv e  
s u r p l u s  o r  d e f i c i t  would be more a p p r o p r i a t e ,  a s  i t  i n c l u d e s  any 
s u r p l u s  o r  d e f i c i t  c a r r i e d  fo rw a rd  from  t h e  p r e v i o u s  a c c o u n t in g  
p e r i o d .  The c u m u la t iv e  s u r p l u s  o r  d e f i c i t  need  n o t  r e p r e s e n t  t h e  
t o t a l  c a p i t a l  o r  c r e d i t  r e q u i r e m e n t s  each  m onth, a s  t h e  c a s h  f lo w s  
c a l c u l a t e d  f o r  t h i s  a n a l y s i s  w ere  p r e p a r e d  from f u l l y  p a i d  s a l e s  
and e x p e n s e s ,  n o t  i n v o ic e d  s a l e s  o r  p u r c h a s e s .  Thus i t  was p o s s i b l e  
t h a t  a  farm  b u s i n e s s  c o u ld  be i n c r e a s i n g  i t s  t r a d e  c r e d i t o r s  o r  
d e b t o r s ,  t h e  e f f e c t  o f  which would n o t  be r e c o r d e d  i n  t h e  c a sh  
f lo w .  Any d e c r e a s e  i n  c r e d i t o r s  o r  d e b t o r s  w ould , o f  c o u r s e ,  be 
r e f l e c t e d  i n  t h e  f lo w  o f  r e c e i p t s  o r  pay m en ts .
Monthly Flow o f  R e c e ip t s
The m on th ly  f lo w  o f  r e c e i p t s  f o r  t h e  t h r e e  p e r fo rm a n c e  g ro u p s  and 
t h e  a l l  g ro u p s  moan a r e  shown i n  F ig u r e  6 , 5 , 2 ,  p .  240,
The a v e ra g e  m on th ly  r e c e i p t s  f o r  t h e  farm  g ro u p s  i n  F i g u r e  6 , 5 , 2 ,  were 
s e a s o n a l l y  v a r i a b l e  b u t  t h i s  v a r i a t i o n  d id  n o t  f o l l o w  t h e  p a t t e r n  
e x p e c te d  o f  e i t h e r  a  summer o r  w i n t e r  m ilk  p r o d u c e r  ( w i n t e r  p r o d u c e r  
o f  m ilk  -  December h ig h ,  August low p r o d u c t i o n ;  summer p r o d u c e r  o f  
m i lk — May h ig h ,  J a n u a r y  low p r o d u c t i o n ) .  The a b s e n c e  o f  t h e  e x p e c te d  
p a t t e r n  o f  r e c e i p t s  c o u ld  a r i s e  th ro u g h  t h e  a g g r e g a t i o n  o f  i n d i v i d u a l  
farm  r e c e i p t s  t o  p r o v id e  a mean v a lu e  f o r  t h e  g ro u p .
Com parison o f  t h e  t h r e e  p e r fo rm a n c e  g ro u p s  showed d i f f e r e n c e s  i n  t h e  
p a t t e r n  o f  t h e  s e a s o n a l i t y  o f  r e c e i p t s .  In  t h i s  c a s e ,  a s  p r i c e  was 
c o n s t a n t  be tw een  t h e  g r o u p s ,  t h e  d i f f e r e n c e s  must have  been due t o  
p r o d u c t i o n  v a r i a t i o n .
The a b s o l u t e  l e v e l  o f  m on th ly  r e c e i p t s  v a r i e d  be tw een  t h e  p e rfo rm a n c e  
g ro u p s .  High l e v e l s  o f  r e c e i p t s  w ere  c l e a r l y  a s s o c i a t e d  w i th  h ig h  
p e r fo rm a n c e ,  a s  m on th ly  r e c e i p t s  i n  t h e  h ig h  p e rfo rm a n c e  farm  group 
w ere  a lw a y s  g r e a t e r  th a n  t h e  m onth ly  r e c e i p t s  o f  t h e  i n t e r m e d i a t e  
p e r fo rm a n c e  fa rm  g ro u p .  High l e v e l s  o f  m on th ly  r e c e i p t s  w ere  n o t ,  
how ever, e x c l u s i v e l y  a s s o c i a t e d  w i th  h ig h  p e r fo rm a n c e ,  a s  t h e  m onth ly  
r e c e i p t s  o f  t h e  low p e r fo rm a n c e  fa rm s  were g e n e r a l l y  h i g h e r  t h a n  t h o s e  
o f  t h e  i n t e r m e d i a t e  p e r fo rm a n c e  f a r m s .  The l e v e l  o f  farm  r e c e i p t s  
c a n n o t  be u s e d ,  t h e r e f o r e ,  a s  a  g u id e  t o  t h e  u l t i m a t e  p e r fo rm a n c e  o f
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M onthlv  R e c e ip t s  Flow
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t h e  fa rm .  P e r fo rm a n c e  l e v e l  I s  d e te rm in e d  by t h e  i n t e r a c t i o n  o f
r e c e i p t s  and  paym en ts  and  i t  i s  t h i s  i n t e r a c t i o n  w hich p r o v i d e s  t h e
m onth ly  c a s h  s u r p l u s  o r  d e f i c i t  on t h e  f a rm .
M onthly Cash S u r p lu s  o r  D e f i c i t
The f i n a l  c a s h  s u r p l u s  o r  d e f i c i t  i n  any p a r t i c u l a r  month r e p r e s e n t e d  
t h e  amount o f  c a s h  g e n e r a t e d  i n  t h a t  month, w hich had n o t  been 
u t i l i s e d  a t  t h e  t im e .  I t  was, i n  e f f e c t ,  a  r e s i d u a l  sum o f  c a sh  
w hich was a v a i l a b l e  t o  c a r r y  fo rw ard  t o  s u b s e q u e n t  t im e  p e r i o d s  
t o  f i n a n c e  f u t u r e  e x p e n d i t u r e .  The m onth ly  s u r p l u s  o r  d e f i c i t  o f  
c a sh  i s  shown f o r  t h e  sam ple  fa rm s  i n  F i g u r e  6 . 5 . 3 ,  p .  242,
From t h e  d ia g r a m s  i n  F i g u r e  6 . 5 , 3 ,  i t  became c l e a r  t h a t  t h e  s u r p l u s  o r  
d e f i c i t  o f  a farm  c o u ld ,  and  d i d ,  f l u c t u a t e  r a p i d l y  from one month 
t o  t h e  n e x t ,  i r r e s p e c t i v e  o f  t h e  farm  p e r fo rm a n c e  r a t i n g .
The a b s o l u t e  s i z e  o f  t h e  s u r p l u s  o r  d e f i c i t  was r e l a t e d  t o  t h e  
p e r fo rm a n c e  l e v e l  o f  t h e  f a rm s  : t h e  amount o f  s u r p l u s  p e r  month 
d e c r e a s e d  a s  one moved from t h e  h ig h  p e r fo rm a n c e  t o  t h e  low 
p e r fo rm a n c e  fa rm  g r o u p s .  T h i s  was n o t  t h e  c a s e  w i th  t h e  m onth ly  
r e c e i p t s  f o r  t h e  farm  p e r fo rm a n c e  g ro u p s .  The e f f e c t  o f  t h e  
m onth ly  p aym en ts  must t h e r e f o r e  have been r e f l e c t e d  i n  t h e  m onth ly  
s u r p l u s  o r  d e f i c i t .  Hence i t  was p o s s i b l e  t o  r e l a t e  t h e  l e v e l  o f  
paym ents  t o  t h e  t y p e  o f  p r o d u c t i o n  which was p r a c t i s e d  by t h e  
t h r e e  p e r fo rm a n c e  g r o u p s .  The h ig h  p e r fo rm a n c e  fa rm s  had h ig h  
l e v e l s  o f  r e c e i p t s  a s s o c i a t e d  w i th  i n t e r m e d i a t e  c o s t s  o f  p r o d u c t i o n ,  
r e s u l t i n g  i n  r e l a t i v e l y  h ig h  s u r p l u s e s .  The i n t e r m e d i a t e  p e r fo rm a n c e  
fa rm s  had lo w e r  l e v e l s  o f  r e c e i p t s  b u t  a l s o  low c o s t s  o f  p r o d u c t i o n ,  
r e s u l t i n g  i n  i n t e r m e d i a t e  l e v e l s  o f  s u r p l u s .  F i n a l l y ,  t h e  low 
p e r fo rm a n c e  f a r m s ,  a l t h o u g h  a c h ie v in g  i n t e r m e d i a t e  l e v e l s  o f  
r e c e i p t s ,  had h ig h  c o s t s  o f  p r o d u c t i o n ,  r e s u l t i n g  i n  low m onth ly  
s u r p l u s e s .
The g e n e r a l  p a t t e r n  o f  s e a s o n a l  f l u c t u a t i o n s  i n  t h e  m on th ly  s u r p l u s  
o r  d e f i c i t  can  be se en  from  t h e  a l l  fa rm s  g ro u p  d iag ra m  i n  F i g u r e
6 , 5 , 3 ,  D e f i c i t s  t e n d e d  t o  o c c u r  i n  l a t e  s p r i n g  o r  e a r l y  summer and 
i n  t h e  l a t t e r  p a r t  o f  t h e  y e a r .  S u r p lu s  m onths u s u a l l y  o c c u r r e d  i n  
t h e  summer p e r i o d .  The f re q u e n c y  o f  o c c u r r e n c e  o f  d e f i c i t s  rem ained  
f a i r l y  c o n s t a n t  a t  a p p r o x im a te ly  s i x  o u t  o f  t h e  tw e lv e  m onths  each
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Figura 6 . 5 . 3 .  Monthly Surplus or D e f i c i t
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y o a r ,  a l t h o u g h  t h e  a c t u a l  s i z e  o f  th o  d e f i c i t s  d i f f e r e d .
The m onth ly  s u r p l u s e s  o r  d e f i c i t s  w ere  r e s i d u a l  v a l u e s ,  a s  a l r e a d y  
s t a t e d ,  r e s u l t i n g  from t h e  a g g r e g a t e  e f f e c t  o f  a l l  t h e  f a r m e r ' s  
d e c i s i o n s  d u r in g  t h e  month, b u t  t h e  p a t t e r n  o f  m onth ly  s u r p l u s e s  
and d e f i c i t s  was o f  s i g n i f i c a n c e ,  a s  t h e s e  f i g u r e s  d e te r m in e  t h e  
r a t e  o f  c a sh  a c c u m u la t io n  f o r  f u t u r e  u s e .  I t  i s  p ro p o se d ,  t h e r e f o r e ,  
t o  i l l u s t r a t e  t h e  c u m u la t iv e  m onth ly  s u r p l u s  o r  d e f i c i t  f q r  f o r  t h e  
sam ple fa rm s  -  t h i s  w i l l  e n a b le  i n s p e c t i o n  o f  t h e  a c c u m u la te d  c a sh  
i n  any month p r i o r  t o  t h e  e x p e n d i t u r e  i n c u r r e d  i n  f u t u r e  m on ths .
Monthly C u m u la t iv e  S u r p lu s  o r  D e f i c i t  and C a p i t a l  F o rm a t io n  Payments 
The m onth ly  c u m u la t iv e  s u r p l u s  o r  d e f i c i t  d iag ra m s  i n  F i g u r e  6 , 5 , 4 ,  
p ,  244 w ere  p r e p a r e d  by c u m u la t iv e  a d d i t i o n  o f  t h e  m onth ly  s u r p l u s  
o r  d e f i c i t  v a l u e s .  The c u m u la t iv e  s u r p l u s  o r  d e f i c i t  i n  A p r i l  each  
y e a r  i n c l u d e d  any s u r p l u s  o r  d e f i c i t  c a r r i e d  fo rw a rd  from t h e  
p r e v i o u s  y e a r .
The c u m u la t iv e  s u r p l u s  d iag ram  f o r  t h e  a l l  farm  group i n  F ig u r e
6 , 5 . 4 .  showed a  r e l a t i v e l y  even f low  o f  c a s h ,  t h e r e  b e in g  g e n e r a l l y  
on ly  g e n t l e  t r a n s i t i o n s  from one month t o  t h e  f o l l o w i n g  m onth .
The a b s o l u t e  v a l u e s  f o r  t h e  c u m u la t iv e  s u r p l u s  i n d i c a t e d  t h a t  t h e  
f a r m e r s ,  a s  a  g ro u p ,  d id  n o t  a c c u m u la te  l a r g e  am ounts o f  c a sh  i n  
t h e i r  bank a c c o u n t s ;  th e y  a p p e a r e d , r a t h e r ,  t o  a t t e m p t  t o  m a in ta in  
a  r e l a t i v e l y  s t a b l e  s i t u a t i o n  th ro u g h o u t  t h e  y e a r ,  t h e r e b y  u t i l i s i n g  
ca sh  a s  i t  became a v a i l a b l e .  One p e r io d  i n  t h e  y e a r .w h en  c a sh  
te n d e d  t o  a c c u m u la te ,  was be tw een  May and O c tober/N ovem ber -  t h i s  
p e r io d  c o in c i d e d  w i th  r e d u c e d  c o s t s ,  due t o  lo w er  l e v e l s  o f  p u rc h a s e d  
f e e d s t u f f s .
Com parison of t h e  c u m u la t iv e  s u r p l u s  o r  d e f i c i t  d ia g ra m s ,  showed 
d i f f e r e n c e s  i n  t h e  s u r p l u s  o r  d e f i c i t  p a t t e r n  w hich a p p e a r e d  f o r  th e  
v a r i o u s  p e r fo rm a n c e  l e v e l  g r o u p s .  In  g e n e r a l ,  i t  a p p e a re d  t h a t  t h e  
d e g re e  o f  change  i n  t h e  c u m u la t iv e  m onthly  s u r p l u s  was g r e a t e r  f o r  
t h e  h ig h  p e r fo rm a n c e  fa rm s  t h a n  f o r  t h e  o t h e r  farm  g r o u p s .  S in c e  
t h e  m onth ly  v a l u e s  f o r  t h e  c u m u la t iv e  s u r p l u s  o r  d e f i c i t  r e p r e s e n t e d  
t h e  a c t u a l  c a s h  i n  t h e  bank o r  on hand, a t  t h e  end o f  each  m onth, i t  
was w orth  n o t i n g  t h a t  t h e  i n t e r m e d i a t e  p e r fo rm a n c e  g roup  m a in ta in e d ,  
on a v e ra g e ,  a  h i g h e r  l e v e l  o f  bank b a la n c e  t h a n  t h e  o t h e r  farm  g ro u p s .
“244“"
Figure 6 . 5 , 4 .  Monthly Cumulative Surplus or D e f i c i t  and
Ca p i t a l  Form ation
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The c u m u la t iv e  s u r p l u s  o r  d e f i c i t  d iagram  was a l s o  o f  i n t e r e s t ,  a s  
i n  t h e  m onths i n  which i t  was n e g a t i v e ,  i t  i n d i c a t e d  t h e  amount o f  
o v e r d r a f t  r e q u i r e d  on t h e  fa rm , t h e  se a so n  o f  y e a r  t h e  o v e r d r a f t  was 
r e q u i r e d ,  and f o r  what p e r i o d  o f  t im e  i t  was n e c e s s a r y .  The low 
p e rfo rm a n c e  farm  group a p p e a re d  t o  be i n  a  s e r i o u s  p o s i t i o n  r e g a r d in g  
o v e r d r a f t  r e q u i r e m e n t s .  A lthough  th o  amount o f  o v e r d r a f t  was 
s t e a d i l y  r e d u c e d  o v e r  t h e  summer p e r i o d  i n  b o th  y e a r s ,  t h e r e  were 
on ly  t h r e e  m onths  i n  t h e  f i r s t  y e a r  and none i n  t h e  second  when no 
o v e r d r a f t  was r e q u i r e d .  In  a d d i t i o n ,  t h i s  g roup  ended w i th  a h i g h e r  
o v e r d r a f t  r e q u i r e m e n t  i n  March o f  t h e  second  y e a r  t h a n  i n  t h e  same 
month i n  y e a r  one ,
Tho b a r  c h a r t s  i n  F ig u r e  6 * 5 ,4 ,  p . 244 a l s o  i l l u s t r a t e d  t h e  amount 
o f  c a p i t a l  f o r m a t io n  which o c c u r r e d  each  m onth. The amount o f  
c a p i t a l  e x p e n d i t u r e  was shown on t h e  same c h a r t  a s  t h e  m onth ly  
c u m u la t iv e  s u r p l u s  o r  d e f i c i t ,  i n  o r d e r  t o  a s s e s s  w h e th e r  a  
c o n n e c t io n  e x i s t e d  betw een t h e  amount o f  s u r p l u s  a v a i l a b l e  and t h e  
amount o f  c a p i t a l  e x p e n d i t u r e  u n d e r t a k e n .
E x a m in a tio n  o f  t h e  p a t t e r n s  o f  s u r p l u s  o r  d e f i c i t  and t h e  l e v e l  o f  
c a p i t a l  e x p e n d i t u r e  each  month showed t h a t  t h e r e  was no s t r o n g  
l i n k  be tw een  t h e  l e v e l  o f  s u r p l u s  and t h e  l e v e l  o f  c a p i t a l  e x p e n d i t u r e  
on a m o n th - to -m o n th  b a s i s .  I f  one month had a h i g h e r  c u m u la t iv e  
s u r p l u s  t h a n  a n o t h e r ,  i t  d id  n o t  fo l lo w  t h a t  t h e  month w i th  t h e  
h i g h e s t  s u r p l u s  a v a i l a b l e  f o r  c a p i t a l  f o rm a t io n  had t h e  h i g h e s t  
c a p i t a l  e x p e n d i t u r e ,  n o r  c o u ld  a  l a g  betw een an in v e s tm e n t  d e c i s i o n  
based  on a  h ig h  c u m u la t iv e  s u r p l u s  and a c t u a l  c a p i t a l  e x p e n d i t u r e  
be d e c ip h e r e d  from t h e  two y e a r s '  r e s u l t s .
There  d i d  a p p o a r  t o  bo some b a s i s  f o r  s u g g e s t i n g  t h a t  e x p e n d i t u r e  on 
c a p i t a l  f o r m a t io n  was s e a s o n a l l y  r e l a t e d .  Peaks  i n  c a p i t a l  e x p e n d i t u r e  
a p p e a re d  i n  May and i n  t h e  w i n t e r  p e r i o d ,  even a l th o u g h  t h e r e  was no 
s h o r t a g e  o f  f u n d s  f o r  c a p i t a l  f o rm a t io n  i n  t h e  summer s e a s o n ,  A peak 
i n  May c o u ld  be e x p la in e d  by f a r m e r s  p u r c h a s in g  equ ipm en t p r i o r  t o  
t h e  commencement o f  t h e  new s e a s o n .  The w i n t e r  p e a k s  c o u ld  be t h e  
r e s u l t  o f  f a r m e r s  t a k i n g  a d v a n ta g e  o f  o f f - s e a s o n  d i s c o u n t s  o r  p ay in g  
a c c o u n t s  f o r  m ac h in es  o r d e r e d  e a r l i e r  i n  t h e  s e a s o n .  U n f o r t u n a t e l y ,  
i n f o r m a t io n  was n o t  a v a i l a b l e  on t h o  t i m e - l a g  betw een t h e  r e c e i p t  
o f  equ ipm en t and t h e  u l t i m a t e  payment f o r  t h e  e q u ip m e n t .
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In  v iew o f  t h e  l a c k  o f  any l a r g e  amount o f  e v id e n c e  t o  s u p p o r t  
e i t h e r  s u r p l u s  r e l a t e d  o r  s e a s o n a l  c a p i t a l  f o r m a t i o n ,  i t  c o u ld  be 
a rg u e d  t h a t  t h e  t im in g  o f  an in v e s tm e n t  d e c i s i o n  i s  a  random p r o c e s s ,  
which i s  s u p p o r t e d  by a  s i m i l a r  f i n d i n g  i n  S e c t i o n  6 , 4 , 2 , 1 , and i s  
i n v e s t i g a t e d  f u r t h e r  i n  C h a p te r  V I I ,
6 , 6 , D i s c u s s i o n / C o n c l u s i o n s
The main a n a l y s i s  i n  t h i s  c h a p t e r  was b a se d  on S o u rc e  and 
D i s t r i b u t i o n  o f  " A v a i l a b l e  Cash" s h e e t s  p r e p a r e d  from  t h o  P r o f i t  
and Loss Account and t h e  B a la n c e  S h o e t  o f  e a c h  farm  i n  t h e  sa m p le .
The USB o f  t h e s e  " a v a i l a b l e  co sh"  s h e e t s  e n a b le d  t h e  d i r e c t  
a s s o c i a t i o n  o f  t h e  p r o d u c t i v e  p r o c e s s  o f  t h e  farm  w i th  t h e  e x t e r n a l  
fu n d in g  o f  t h e  f a rm .  The i n t e r - r e l a t i o n s h i p s  o f  t h e  i n f o r m a t i o n  
c o n ta i n e d  i n  t h e  S o u rce  and D i s t r i b u t i o n  o f  " A v a i l a b l e  Cash" s h e e t s  
were shown d i a g r a m t i c a l l y  i n  F i g u r e  6 , 1 , 1 .  T h is  d iag ra m  s e rv e d  
t o  d e m o n s t r a t e  t h e  c o m p le x i ty  o f  c a sh  f lo w s  on a  f a rm .  C l e a r l y ,  
i t  would h av e  been  u n r e a l i s t i c  t o  i n v e s t i g a t e  f u l l y  a l l  t h e  c a sh  
f lo w s  d e p i c t e d  i n  t h e  d ia g ra m  s i n c e  some w ere  o f  r e l a t i v e l y  m inor 
im p o r ta n c e  t o  t h e  m a j o r i t y  o f  f a rm s ,  a l t h o u g h  i n  i n d i v i d u a l  farm  
c a s e s  th e y  m ig h t  assum e c o n s i d e r a b l e  i m p o r ta n c e .  In  t h e  f o l l o w i n g  
d i s c u s s i o n s  t h e  a n a l y s i s  was r e s t r i c t e d  t o  t h e  f o u r  m a jo r  c a s h  f lo w s  
shown i n  F i g u r e  6 , 1 , 2 ,  v i z ,  fa rm  g e n e r a t e d  c a s h ,  e x t e r n a l  s o u r c e s  
o f 'C a s h ,  c a p i t a l  f o r m a t io n  and d o m e s t ic  c o n s u m p t io n .
E x t e r n a l  S o u r c e s  o f  Cash
Sundry c r e d i t  ( a u c t i o n e e r s ,  m e r c h a n t s ,  e t c . )  was t h e  most im p o r t a n t  
s i n g l e  s o u r c e  o f  c a s h  m easu red  i n  te rm s  o f  t h e  number o f  f a r m e r s  u s in g  
a  p a r t i c u l a r  t y p e  o f  c r e d i t ,  The f a c i l i t i e s  o f f e r e d  by m e rc h a n ts  
h e lp  f a r m e r s  t o  overcom e d i f f i c u l t i e s  which a r o s e  from  t h e  s h o r t  
te rm  c a sh  f lo w  o f  t h e i r  b u s i n e s s e s .  A l l  t h e  f a r m e r s  r e c o r d e d  sund ry  
c r e d i t o r s ,  a  s i t u a t i o n  w hich  was e x p e c te d  s i n c e  t h e r e  n o rm a l ly  
e x i s t s  a  p e r i o d  be tw een  s u b m is s io n  o f  an a c c o u n t  and i t s  e v e n t u a l  
paym en t.  M e asu r in g  t h e  im p o r ta n c e  o f  c r e d i t  s o u r c e s  i n  t e r m s  o f  a  
p e r c e n ta g e  o f  t o t a l  g roup  b o r ro w in g ,  su n d ry  c r e d i t  was a g a in  t h e  
p r im a ry  s o u r c e  o f  borrow ed  f u n d s  f o r  t h e  t e n a n t e d  fa rm  g ro u p ,  
fo l lo w e d  by bank b o r ro w in g .  However, t h o  owner o c c u p i e r s  made 
a lm o s t  e q u a l  u s e  o f  f a m i ly  o r  p r i v a t e  l o a n s ,  bank b o r ro w in g ,  and 
su n d ry  c r e d i t o r s  (30% e a c h ) ,  a s  s o u r c e s  o f  f u n d s .  T h is  s i t u a t i o n  
l a r g e l y  r e f l e c t e d  t h e  d i f f e r e n t  t y p e  o f  c r e d i t  r e q u i r e d  by t h e  owner
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o o c u p ie r  com pared  t o  t h e  t e n a n t .  The t e n a n t  r e q u i r e d  s h o r t  end 
medium te rm  c r e d i t  w h e re as  t h e  owner o c c u p ie r  a l s o  hod t o  f i n a n c e  
h i e  fa rm , l a n d  and  b u i l d i n g s .
The c o n s i d e r a b l e  d ep e n d en c e  on p r i v a t e  l o a n s  by owner o c c u p i e r s  was 
v e ry  s i g n i f i c a n t  s i n c e  t h i s  must p a r t l y  d e te r m in e  t h e  p r i c e  which 
t h e  f a r m e r  was p r e p a r e d  t o  pay f o r  e x t e r n a l  c r e d i t .  I t  a l s o  meant 
t h a t  w here  a  p r i v a t e  lo a n  c a r r i e d  no , o r  o n ly  low , i n t e r e s t  r a t e s ,  
t h e  fo rm e r  c o u ld  c o n s i d e r  lo n g  te rm  i n v e s t m e n t s ,  u s u a l l y  y i e l d i n g  
Q lo w e r  r e t u r n  on c a p i t a l ,  w hich would n o t  o t h e r w i s e  have  been 
p o s s i b l e ,  i f  c o m p e t i t i v e  i n t e r e s t  r a t e s  had had t o  be p a id  on any 
borrow ed  c a p i t a l  u s e d .  I t  c o u ld  be a rg u e d  t h a t  t h e  l a r g e  amount o f  
p r i v a t e  l o a n s  t o  a g r i c u l t u r e  r e p r e s e n t e d  non-optim um  u s e  o f  p a r t  
of t h e  n a t i o n ' s  s c a r c e  c a p i t a l  r e s o u r c e s  i f  a  h ig h  p r o p o r t i o n  o f  t h i s  
c a p i t a l  was l e n t  a t  i n t e r e s t  r a t e s  bolow t h e  m ark e t  r a t e  o f  i n t e r e s t ,  
(No i n f o r m a t i o n  was a v a i l a b l e  on t h e  i n t e r e s t  r a t e s  b e in g  p a i d ) .
On t h e  o t h e r  hand , t h i s  must bo b a la n c e d  by t h e  s o c i a l  c o n s e q u e n c e s  
o f  r e d u c in g  t h e  c a p i t a l  i n v e s t e d  i n  a g r i c u l t u r e  and t h e r e b y  t h e  number 
o f  fo rm e and a l s o  t h e  o p p o r t u n i t y  c o s t  o f  p r o v i d i n g  a l t e r n a t i v e  
employment f o r  f a r m e r s  end t h e i r  s o n s ,
Tho u s e  o f  h i r e - p u r c h a s e  d i d  n o t  a p p e a r  t o  be v e ry  w id e s p re a d  amongst 
f a r m e r s ,  more t h a n  l i k e l y  due  t o  t h e  h ig h  l e v e l s  o f  i n t e r e s t  p a y a b le  
on t h i s  form  o f  c r e d i t .  H i r e - p u r c h a s e  was, how ever ,  t h e  o n ly  
s o u rc e  o f  c r e d i t  w here  t h e  a v e r a g e  lo a n  p e r  fa rm  was g r e a t e r  f o r  t h e  
t e n a n t e d  g roup  t h a n  f o r  t h e  owner o c c u p ie d  g r o u p .  The u s e  o f  
h i r e - p u r c h a s e  and t h e  e x t e n s i v e  u se  o f  su n d ry  c r e d i t  ( b o th  e x p e n s iv e  
fo rm s  o f  c r e d i t )  by t h o  t e n a n t  f a r m e r ,  com pered w i th  t h e  owner 
o c c u p i e r ,  a g a in  r e f l e c t e d  t h e  n a t u r e  o f  t h e  two t y p e s  o f  b u s i n e s s e s .
In  v iew o f  t h e  u n d e r - c a p i t a l i s a t i o n  o f  t h e  a v e r a g e  d a i r y  farm  which 
was e s t a b l i s h e d  i n  C h a p te r  V, i t  i s  r e l e v a n t  t o  c o n s i d e r  p o s s i b l e  
r e a s o n s  why f a r m e r s  do n o t  u t i l i s e ,  more f u l l y ,  t h e  s o u r c e s  o f  
e x t e r n a l  f u n d s  a v a i l a b l e  t o  them .
In  t h e  c a s e  o f  t r a d e  c r e d i t ,  t h o  a b s o l u t e  amount o f  c r e d i t  a v a i l a b l e  
i s  g o v e rn e d  by t h e  amount o f  b u s i n e s s  which a  f a r m e r  c o n d u c t s  w i th  
a  p a r t i c u l a r  m e r c h a n t .  W ith in  t h e  l i m i t s  o f  c r e d i t  im posed  by th o  
t u r n o v e r  o f  t h e  fa rm  b u s i n e s s ,  t h e  amount o f  c r e d i t  t a k e n  by t h o
—248—
f e rm e r  i a  c o n s t r a i n e d  by t h e  i m p o s i t i o n  o f  p e n a l  i n t e r e s t  r a t e s  by 
t h e  m e rc h a n t ,  u s u a l l y  a f t e r  an a c c o u n t  h a s  been o u t s t a n d i n g  one m onth,
Bonk l o a n s  f a l l  i n t o  a  d i f f e r e n t  c a te g o r y  from  t r a d e  c r e d i t  and e r e  
t h e r e f o r e  s u b j e c t  t o  a n o t h e r  s e t  o f  c o n s t r a i n t s ,  Banka a r e  o f t e n  
r e l u c t a n t  t o  l e n d  on an u n s e c u r e d  b a s i s  -  t h i s  c o u ld  p r e s e n t  a  p rob lem  
f o r  many f a r m e r s ,  e s p e c i a l l y  t e n a n t s ,  w here  l o c k  o f  s e c u r i t y  c o u ld  
r e s t r i c t  t h o  amount o f  a  bonk lo a n  o b t a i n e d .  Loans a r e  som etim es  
a v a i l a b l e  on an u n s e c u r e d  b a s i s ,  a t  h i g h e r  i n t e r e s t  r a t e s :  t h i s  
l e a d s  t o  t h e  more s e r i o u s  p ro b lem  f a c i n g  many t e n a n t s  and owner 
o c c u p i e r s  -  t h o  in a d e q u a c y  o f  c u r r e n t  farm  incom e t o  s e r v i c e  
a d d i t i o n a l  lo a n  c a p i t a l .  T h i s  p rob lem  o f  t h e  i n a b i l i t y  t o  s e r v i c e  
l o a n s  i s  d i s c u s s e d  i n  g r e a t e r  d e t a i l  l a t e r ,
Tho c o n s t r a i n t s  on t h e  amount o f  borrow ed c a p i t a l  o b t a i n e d  i n  t h e  
form o f  p r i v a t e  l o a n s  a r e  n o t  e a sy  t o  e s t a b l i s h  and i n  t h e  a b s e n c e  
o f  f a c t u a l  d a t a  one con on ly  h y p o t h e s i s e  on p o s s i b l e  r e a s o n s .  The 
most l i k e l y  s i t u a t i o n  i s  t h a t  c a p i t a l  was n o t  a c t u a l l y  l e n t  t o  t h o  
f a r m e r  b u t  was l o f t  i n  t h e  b u s i n e s s  when t h e  b u s i n e s s  was, f o r  
exam ple , t r a n s f e r r e d  from f a t h e r  t o  s o n .  Where money i s  a c t u a l l y  
l e n t  by a  r e l a t i v e ,  t h e  amount i s  l i k e l y  t o  be g o v e rn e d  by t h e  
c l o s e n e s s  o f  t h e  r e l a t i o n s h i p ,  i n t e r e s t  r a t e  o f f e r e d ,  i f  a n y ,  o r  
t h e  "n ee d  a t  t h e  t im e "  o f  t h e  b u s i n e s s .  P r i v a t e  l o a n s  may o f t e n  
bo l o a n s  o f  l a s t  r e s o r t  i , o ,  r e s i d u a l  l o a n s ,  when t h e  f a r m e r  h a s  
e x h a u s te d  a l l  o t h e r  s o u r c e s  o f  f i n a n c e .  F r e q u e n t l y  a  bank o r  o t h e r  
l e n d i n g  agency  may r e f u s e  a  l o a n  i f  t h e  r e l a t i v e  w i l l  n o t  c o n t i n u e  
w i th  h i s  s h a r e h o l d i n g ,  and b a n k s  a r e  o f t e n  r e l u c t a n t  t o  p r o v id e  
l o a n s  t o  e n a b le  a  r e l a t i v e  t o  w i th d ra w  h i s  s h a r e h o l d i n g .  The f a rm e r  
h i m s e l f  may im p o se  a  c o n s t r a i n t  on t h e  p r o p o r t i o n  o f  h i s  b u s i n e s s  
f i n a n c e d  from  p r i v a t e  s o u r c e s ,  owing t o  t h o  p rob lem  o f  r e - f i n a n c i n g  
t h e  b u s i n e s s  i f  t h e  p r i v a t e  lo a n  i s  w i th d ra w n .
At t h e  p r e s e n t  t im e ,  t h e  Government a s s i s t s  t h e  f a r m e r  t o  r e d u c e  t h e  
amount o f  c r e d i t  r e q u i r e d  t o  f i n a n c e  c a p i t a l  f o r m a t io n  th ro u g h  
v a r i o u s  c a p i t a l  g r a n t s ,  ■ The econom ic p h i l o s o p h y  b e h in d  o c a p i t a l  
g r a n t  i s  t o  r e d u c e  t h e  m a r g i n a l  c o s t  o f  c a p i t a l  f o r m a t io n  t o  t h e  
f a r m e r  t h u s ,  p e r h a p s ,  p e r m i t t i n g  c a p i t a l  f o r m a t i o n ,  o t h e r w i s e  
i m p o s s i b l e  duo t o  t h e  l a c k  o f  s e c u r i t y  w hich  c o u ld  bo o f f e r e d  by th o
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f a r m e r ,  o r  an i n a b i l i t y  t o  s e r v i c e  t h e  bo rrow ed  c a p i t a l  r e q u i r e d .  I t  
i s  hoped by t h e  Government t h a t  t h e  r e s u l t i n g  i n c r e a s e  i n  e f f i c i e n c y  
o f  fo rm in g  w i l l  r e s u l t  i n  i n c r e a s e d  form incom e, th ro u g h  o  r e d u c t i o n  
i n  p r o d u c t i o n  c o s t s  a n d / o r  i n c r e a s e  i n  o u t p u t .  I t  i a  a l s o  p o s s i b l e  
t h a t  t h e  i n c r e a s e d  e f f i c i e n c y  w i l l  r e l e a s e  s c a r c e  r e s o u r c e s  f o r  u s e  
i n  o t h e r  i n d u s t r i e s .  An i n c r e a s e  i n  farm  incom e s h o u ld  l o a d  t o  a  
r e d u c t i o n  i n  incom e s u p p o r t  and  p r i c e  s u p p o r t  c o s t s  t o  t h e  e x c h e q u e r  
t o g e t h e r  w i th  an i n c r e a s e  i n  t a x  re v e n u e  t o  t h e  e x c h e q u e r .  E v e n t u a l ly  
i t  i s  p o s s i b l e  t h a t  f a rm in g  m igh t  become c a p a b l e  o f  g e n e r a t i n g  
s u f f i c i e n t  incom e t o  u n d e r t a k e  a l l  n e c e s s a r y  c a p i t a l  f o r m a t io n  w i th o u t  
Government a s s i s t a n c e .
I t  was shown i n  S e c t i o n  6 , 3 , t h a t  a  c o n s i d e r a b l e  s h o r t f a l l  e x i s t e d  
betw een t h e  c a p i t a l  a v a i l a b l e  f o r  in v e s tm e n t  and t h e  i n c r e m e n t a l  
c a p i t a l  r e q u i r e m e n t  ( l . C , R , )  o f  t h e  a v e r a g e  f a rm .  I t  was c o n c lu d e d  
t h a t  t h e  sam p le  fo rm s  r e q u i r e d  a s  much f i n a n c e  a s  p o s s i b l e  from  
t h e  s o u r c e s  a v a i l a b l e  y e t  a  p r e l i m i n a r y  a s s e s s m e n t  showed t h a t  t h e  
number o f  f a rm s  r e c e i v i n g  g r a n t  i n  any one y e a r  c o u ld  h av e  been 
g r e a t e r .  Two r e a s o n s  may a c c o u n t  f o r  t h i s  a p p a r e n t l y  p a r a d o x i c a l  
s i t u a t i o n  -
F i r s t l y ,  e v id e n c e  e x i s t s  i n  T a b l e s  6 , 2 , 2 , 1 , and 6 . 2 , 2 , 2 , t o  s u g g e s t  
g r a n t  u p ta k e  f l u c t u a t e d  from  one y e a r  t o  t h e  n e x t .  In  t h e  two 
y e a r  p e r i o d  s t u d i e d ,  two t h i r d s  o f  th o  f o r m e r s  o b t a i n e d  c a p i t a l  
g r a n t s  b u t  o n ly  seven  t e n a n t e  and t e n  owner o c c u p i e r s  had g r a n t s  
i n  b o th  y e a r s .  Howovory a  f l u c t u a t i n g  p a t t e r n  i n  g r a n t  u p ta k e  c o u ld  
have  been a n t i c i p a t e d ,  a s  c a p i t a l  f o r m a t io n  t e n d s  t o  o c c u r  i n  c y c l e s  
( I n v e s tm e n t  p h a s e s ) .
S e c o n d ly ,  t h e  g r a n t  a i d  c o n t r i b u t i o n  to w a rd s  c a p i t a l  e x p e n d i t u r e  
was a v a i l a b l e  f o r  o n ly  10 -5 0  p e r  c e n t  o f  t h e  t o t a l  c o s t ,  A f a r m e r  
u n d e r t a k in g  c a p i t a l  f o r m a t io n  m igh t t h e r e f o r e  hove t o  f i n a n c e  up 
t o  90 p e r  c e n t  o f  t h e  c o s t .  Thus, i f  t h e  c a p i t a l  w hich  c o u ld  bo 
s u p p l i e d  by t h o  f a r m e r  woe l i m i t e d ,  i t  m igh t  n o t  be p o s s i b l e  f o r  
him t o  c o n t i n u e  w i th  t h e  i n v e s t m e n t .  From F i g u r e s  6 , 2 , 2 , 1 ,  and 
6 , 2 , 2 , 2 , i t  c o u ld  be se en  t h a t ,  a l t h o u g h  fa rm s  t h r o u g h o u t  t h e  w hole  
farm  s i z e  r a n g e  d i d  n o t  r e c e i v e  c a p i t a l  g r a n t s ,  t h o s e  fa rm s  n o t  
r e c e i v i n g  g r a n t s  t e n d e d  t o  be c o n c e n t r a t e d  a t  t h e  lo w e r  end o f  t h e  
s i z e  s c a l e ,  e s p e c i a l l y  owner o c c u p ie d  f a r m s ,  A p o s s i b l e  r e a s o n  f o r  
t h i s  s i t u a t i o n  was t h a t  a l r e a d y  o u t l i n e d -  *• t h a t  t h a  f a r m e r  c o n t r i b u t i o n  
t o  t h e  t o t a l  c o s t  made a p p l i c a t i o n  f o r  a  g r a n t  f i n a n c i a l l y
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i m p o s s i b l e .  Tho r e s t r i c t e d  e v id e n c e  i n  S e c t i o n  6*5 , on t h e  m on th ly  
f lo w  o f  c a s h  t e n d e d  t o  s u p p o r t  t h i s  t h e o r y .  In  t h e  s u rv e y  on a t t i t u d e  
t o  i n v e s tm e n t  d e c i s i o n s  r e p o r t e d  i n  C h a p te r  V I I ,  a  q u e s t i o n  i a  
a sk e d  p e r t a i n i n g  t o  t h e  u p t a k e  o f  c a p i t a l  g r a n t s ;  t h e  r e p l i e s  
s h o u ld  s u p p ly  a d d i t i o n a l  i n f o r m a t i o n  on t h e  a p p a r e n t  r e l u c t a n c e  o f  
t h e  s m a l l e r  f a r m e r  t o  make u s e  o f  Government c a p i t a l  g r a n t s .
The a b s e n c e  o f  g r a n t s  from  many o f  t h o  s m a l l  f a rm s  r a i s e d  t h e  
q u e s t i o n :  ' w ere  t h o  a v a i l a b l e  g r a n t s  r e a c h in g  t h e  f a rm s  m ost i n  need 
o f  a s s i s t a n c e ?  In  t e r m s  o f  p u r e l y  econom ic o b j e c t i v e s ,  i f  t h e  
g r a n t s  wore i n t e n d e d  t o  r a i s e  t h e  o u t p u t  o f  o g r i c u l t u r o  i n  t h o  
most e f f i c i e n t  m anner th ro u g h  t h e  u s e  o f  g r a n t s ,  t h a n  p r o b a b ly  t h e  
g r a n t s  w ere  l a r g e l y  a c h i e v i n g  t h e i r  o b j e c t i v e  -  t h e  l a r g e r  fo rm s  
made most u s e  o f  c a p i t a l  g r a n t s  and t h e s e  fo rm s  a l s o  had t h o  h i g h e s t  
r e t u r n  on C a p i t a l  ( T a b le  5 , 2 . 2 , 2 , )  I f ,  how ovsr ,  t h e  g r a n t s  a l s o  have  
Q s o c i a l  o b j e c t i v e . o , g .  t o  s u p p o r t  t h e  s m a l l e r ,  p o s s i b l y  l o s s  e f f i c i e n t  
f a r m e r ,  on t h e  b a s i s  o f  p r e v e n t i o n  o f  r u r a l  d e p o p u la t i o n  a n d / o r  t o  
p r o v id e  a  minimum incom e, t h e n  t h e  g r a n t s  w ere  n o t  r e a c h i n g  t h o  
f a r m e r s  m ost i n  need  o f  a s s i s t a n c e .  I t  i s  d o u b t f u l  w h e th e r  any 
sy s tem  o f  c a p i t a l  g r a n t  a i d ,  o t h e r  t h a n  a  somewhat u n r e a l i s t i c  one 
hund red  p e r  c e n t  g r a n t ,  would a c h ie v e  t h e  s o c i a l  o b j e c t i v e  
m e n t io n e d ,  a s  t h e  s m a l l ,  low c a p i t a l  i n t e n s i v e  farm  had  low r e t u r n s  
on c a p i t a l  i n  t h e  y e a r s  u n d e r  s t u d y .  I t  i s  p r o b a b l e  t h a t  s o c i a l  
o b j e c t i v e s  o f  t h o  n a t u r e  o u t l i n e d  c o u ld  bo a c h ie v e d  by t h e  p r o v i s i o n  
o f  low i n t e r e s t  r a t e  l o a n s  o r  th r o u g h  a  sy s tem  o f  d e f e r r e d  i n t e r e s t  
and c a p i t a l  r e p a y m e n t .  In  t h i s  way t h e r e  would  be l o s s  d i s - i n c e n t i v e  
t o  c a r r y  o u t  n e c e s s a r y  c a p i t a l  in v e s tm e n t  on t h e  l e s s  c a p i t a l  
i n t e n s i v e  f a rm s  s i n c e  c a p i t a l  r e p a y m e n ts  w i th  i n t e r e s t  c o u ld  be met 
from t h e  r e s u l t i n g  i n c r e a s e  i n  c a s h  f lo w .  S u b s i d i s e d  c r e d i t  i s  
c o n s id e r e d  t o  be a  v i a b l e  a l t e r n a t i v e  o r  a d j u n c t  t o  c a p i t a l  g r a n t s  a s  
t h e  c a p i t a l  f o r m a t io n  p ro b le m  i d e n t i f i e d  i s  one  o f  i n a d e q u a t e  c a sh  f lo w  
r a t h e r  th a n  an i n a d e q u a t e  r e t u r n  on m a r g in a l  c a p i t a l  f o r m a t i o n ,
form  G e n e ra te d  Cash
In  C h a p te r  V i t  was shown t h a t  t h e  a v e r a g e  d a i r y  farm  was u n d e r ­
c a p i t a l i s e d  i f  t h e  c r i t e r i o n  o f  p r o f i t  m a x im is a t io n  was assum ed t o  
a p p ly .  I t  m ust now be a s s e s s e d  w h e th e r  o r  n o t  i t  i s  p o s s i b l e  f o r  
t h o  sam ple  f a rm s  t o  p r o v i d e  t h e i r  I .C .R ,  from farm  g e n e r a t e d  f u n d s .
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The " a v a i l a b l e  c a sh "  o f  a  fa rm  must s u p p ly  t h e  f a r m e r  w i th  an 
a d e q u a te  l i v i n g  i n  a d d i t i o n  t o  s u p p ly in g  f u n d s  f o r  t h e  m a in te n a n c e  
and f u t u r e  g row th  o f  h i s  b u s in e s s *  I f  an a d e q u a te  l e v e l  o f  
r e n u m e ra t io n  t o  t h e  f a r m e r  i s  a c c e p te d  a s  t h e  a v e ra g e  wage e a rn e d  
by a  w o rk e r  i n  m a n u f a c tu r in g  i n d u s t r y  th e n  t h e  f a r m e r  would e a rn  
£1291 end £1458 i n  1 9 6 9 /70  and  1970 /71  r e s p e c t i v e l y *  Assuming t h e  
above  s a l a r i e s  a s  a  f i r s t  c h a r g e  on t h e  " a v a i l a b l e  c a sh "  o f  t h e  
b u s i n e s s ,  i t  c an  be se en  by r e f e r e n c e  t o  T a b le  6*2*3*2*, t h a t  t h e  
" a v a i l a b l e  c a sh "  on t h e  fo rm s  was s u f f i c i e n t  t o  meet t h i s  c h a r g e ,  
However, t h o  r e s i d u a l  " a v a i l a b l e  c a sh "  on fa rm s  below a b o u t  100 
a c r e s  would b a r e l y  be a d e q u a te  t o  c o v e r  t h e  e x i s t i n g  d e p r e c i a t i o n  
c h a r g e s  on c a p i t a l ,  f a r  l e s s  p e r m i t  n e t  c a p i t a l  f o rm a t io n  f o r  g ro w th .  
Some method must t h e r e f o r e  be found  t o  i n c r e a s e  t h e  " a v a i l a b l e  ca sh"  
o f  t h e  s m a l l e r  farm  assum ing  i t  i s  d e s i r e d  t o  r e t a i n  t h e s e  s m a l l e r  
f a rm s  i n  p r o d u c t i o n .
S in c e  t h e  S o u rc e  and  D i s t r i b u t i o n  o f  " A v a i l a b l e  Cash" c o m p u ta t io n ,  a s  
i l l u s t r a t e d  i n  Appendix I I ,  a l r e a d y  i n c l u d e s  t h o  c a p i t a l  f o rm a t io n  
which o c c u r r e d  i n  1969 /70  and 1 9 7 0 /7 1 ,  t h e  I .C .R *  o f  t h o  fo rm s  would 
r e q u i r e  t o  be rem e d ie d  from  a d d i t i o n a l  c a p i t a l  i n v e s tm e n t  i n  t h e s e  
two y e a rs*  Any im m ed ia te  i n c r e a s e  i n  c a p i t a l  f o rm a t io n  f i n a n c e d  by 
t h e  farm  can o n ly  be t h e  r e s u l t  o f  re d u c e d  c o n su m p tio n  and c a p i t a l  
w i t h d r a w a l s .  E s t i m a t e s  w ore t h e r e f o r e  p r e p a r e d  o f  t h e  a v e r a g e  
consum ption  end c a p i t a l  w i th d ra w a l  i n  1 9 6 9 /70  and 1 9 7 0 /7 1 ,  The 
r e s u l t i n g  v a l u e s  (T a b le  6 , 2 , 3 . 3 ,  p .  2 0 7 ) . r e p r e s e n t e d  t h e  p o t e n t i a l  
c a p i t a l  a v a i l a b l e  t o  t h e  a v e r a g e  f a r m e r ,  w hich amounted t o  a p p r o x im a te ly  
£2000 p e r  fa rm ,  b u t  n o t  a l l  o f  t h i s  c a p i t a l  was a v a i l a b l e  t o  p u t  
to w a rd s  t h e  I . C . R . , a s  t h e  f a r m e r  had c o n sum ption  r e q u i r e m e n t s .  The 
a v e ra g e  e a r n i n g s  o f  a  w o rk e r  i n  m a n u f a c tu r in g  i n d u s t r y  w ere  d e d u c te d ,  
t h e r e f o r e ,  from  t h e  p o t e n t i a l  e x t r a  c a p i t a l  and t h i s  r e s u l t e d  i n  
v a lu e s  f o r  t h e  a c t u a l  c a p i t a l  a v a i l a b l e  on t h e  a v e ra g e  f a r m s ,  of 
betw een a p p r o x im a te ly  £500 and £900 p e r  farm  (T a b le  6 , 2 , 3 . 3 , ) .
The amount o f  c a sh  from farm  s o u r c e s  which was a v a i l a b l e  a s  a 
c o n t r i b u t i o n  to w a rd s  t h e  I .C .R ,  was t h e r e f o r e  s m a l l  and  was d e p e n d en t  
on t h e  f a r m e r  making g r e a t e r  o r  l e s s e r  s a c r i f i c e s  i n  t e r m s  o f  l i v i n g  
s t a n d a r d s  and o f f - f a r m  in v e s tm e n t  ( c a p i t a l  w i t h d r a w a l ) .  The e s t i m a t e d  
I .C .R .  was £8844 and £3470 (T a b le  6 , 2 . 3 . 4 .  p . 208) f o r  t h e  a v e r a g e  
t e n a n t e d  and owner o c c u p ie d  farm  r e s p e c t i v e l y .  Tak ing  t h e  two y e a r  
a v e ra g e  o f  t h e  a c t u a l  c a p i t a l  a v a i l a b l e  t o  c o n t r i b u t e  to w a rd s  t h e
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above  I . C . R . ,  i t  was found  t h e  t e n a n t  c o u ld  s u p p ly  £622 and t h o  owner 
o c c u p ie r  £770 . The s h o r t f a l l  i n  su p p ly  o f  c a p i t a l  was t h e r e f o r e  
e s t i m a t e d  a t  £0182 and £2700 f o r  t h e  a v e ra g e  t e n a n t e d  and  owner 
o c c u p ie d  fa rm  r e s p e c t i v e l y .  I t  was c l e a r  t h a t  s h o r t f a l l s  o f  t h i s  
m ag n i tu d e  c o u ld  n o t  be r e c t i f i e d  th ro u g h  a d ju s t m e n t s  i n  th o  
consum ption  o r  o f f - f a r m  i n v e s tm e n t  p a t t e r n  of  t h e  f a r m e r .  The 
s o l u t i o n  m ust t h e r e f o r e  l i e  i n  one o r  more o f  t h r e e  p o s s i b i l i t i e s :  
i n c r e a s e d  l e v e l s  o f  farm  b o r ro w in g ;  d i s t r i b u t i o n  o f  t h e  I .C .R ,  o v e r  
more t h a n  one y e a r ;  i n c r e a s e d  l e v e l s  o f  farm  incom e.
I n c r e a s e d  L e v e l s  o f  Farm B orrow ing
F arm ers  c o u ld  i n c r e a s e  t h e i r  d e b t  by r e d u c in g  t h e i r  n e t  w o r th .  T ab le
4 . 2 . 5 .  p .  96 showed t h e  e q u i t y  p e r c e n ta g e  o f  t h e  sam ple  fa rm s  t o  be 
h ig h :  t h e r e  was t h e r e f o r e  l i k e l y  t o  bo l i t t l e  d i f f i c u l t y ,  i n  g e n e r a l ,
i n  o b ta in in g )  e x t r a  l o a n s .  I n c r e a s e d  l o a n s  m u st ,  how ever, be f in a n c e d  
from c u r r e n t  r e s o u r c e s  u n t i l  such  t im e  a s  th e y  can be s e r v i c e d  from 
t h e  i n c r e a s e d  o u tp u t  g e n e r a t e d  from t h e  n o t  c a p i t a l  f o r m a t i o n .  I f  i t  
was assumed t h a t  t h e  £622 and £770 o f  e x t r a  c a p i t a l ,  w hich  c o u ld  be 
s u p p l i e d  by t h o  t e n a n t  and owner o c c u p ie r  r e s p e c t i v e l y ,  was u se d  t o  
f i n a n c e  i n t e r e s t  and lo a n  rep ay m en t  c h a r g e s  t h e n  £2468 and £3055^^^ 
c o u ld  be r a i s e d  r e s p e c t i v e l y  by t h o  t e n a n t  and owner o c c u p i e r .  The 
a v e ra g e  owner o c c u p ie r  c o u ld  t h e r e f o r e  r a i s e  s u f f i c i e n t  c a p i t a l  t o  
meet t h e  I .C .R .  o f  h i s  farm  b u t  t h e  t e n a n t  f a r m e r  would s t i l l  have  
a  s h o r t f a l l  o f  a p p r o x im a te ly  £6000 .
D i s t r i b u t i o n  o f  t h e  I .C .R .  o v e r  more th a n  one y e a r
The n e t  c a p i t a l  f o rm a t io n  r e q u i r e d  on th e  fa rm s  c o u ld  be s p r e a d  o v e r
more th a n  one y e a r .  In t h i s  c a s e ,  t h e  incom e b e n e f i t  g a in e d  ■
from  t h e  n e t  c a p i t a l  f o r m a t io n  i n  t h e  f i r s t  and s u b s e q u e n t  y e a r s  c o u ld
be u t i l i s e d  t o  a c h i e v e  t h e  optimum c a p i t a l  i n p u t .  The a v e ra g e
t e n a n t e d  farm  would r e q u i r e  a  minimum o f  t h r e e  y e a r s  t o  r e a c h  i t s
optimum c a p i t a l  i n p u t  u s in g  t h i s  a p p ro a c h .
/ g  \
I t  was assum ed t h a t  t h e  £622 end £770 o f  t h e  t e n a n t s  and owner 
o c c u p i e r s  r e s p e c t i v e l y ,  was u sed  a n n u a l ly  t o  r a i s e  a  lo a n  a t  t h e  
r u l i n g  a v e ra g e  r a t e  o f  i n t e r e s t  (8 .4% ) i n  t h e  p e r i o d  1969-1971  
o v e r  a  f i v e  y e a r  repaym en t p e r i o d  i n c l u d i n g  repaym en t o f  p r i n c i p a l  
and i n t e r e s t .
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I n c r e a s e d  L e v e l s  o f  Farm Income
The d ep e n d en c e  o f  c a p i t a l  e x p e n d i t u r e  on t h e  amount o f  " a v a i l a b l e  c a sh "  
h a s  been shown i n  p r e v i o u s  p a r a g r a p h s .  The " a v a i l a b l e  c a sh "  i n  a  
g iv e n  y e a r  w i l l  be  f u n c t i o n a l l y  d e p e n d en t  on t h e  l e v e l  o f  farm  incom e 
i n  p r e v i o u s  y e a r s  due  t o  t h e  i n c o m e / in v e s tm e n t  c y c l e  w hich e x i s t s  
i n  a l l  b u s i n e s s e s  ( F ig u r e  6 , 3 , 1 .  p . 2 1 0 ) .  The r e l a t i o n s h i p  betw een  
t h e  " a v a i l a b l e  c a sh "  o f  t h e  sam ple  f a rm s ,  t h e  l e v e l  o f  incom e i n  
t h e  p r e v i o u s  t h r e e  y e a r s ,  and t h e  e x t e r n a l  s u p p ly  o f  c a p i t a l  was 
exam ined , and  i t  was fou n d  t h a t  a  f u n c t i o n a l  r e l a t i o n s h i p  e x i s t e d  
betw een  " a v a i l a b l e  c a sh "  and  n e t  fa rm  incom e i n  y e a r  ( t - l )  and y e a r  
( t - 3 ) .  F i r s t l y ,  t h e s e  r e s u l t s  s u p p l i e d  t h e  e v id e n c e  r e q u i r e d  t o  
s u p p o r t  t h e  h y p o t h e s i s e d  in v e s t m e n t  c y c l e ,  v i z .  incom e i n v e s t e d  i n  
y e a r  ( t - 3 )  r e s u l t e d  i n  i n c r e a s e d  l e v e l s  o f  " a v a i l a b l e  c a sh "  i n  
y e a r  ( t )  duo t o  t h e  no rm a l p r o d u c t i o n  l a g  on a  d a i r y  f a rm .  S e c o n d ly ,  
t h e  im m e d ia te  r e s p o n s e  by a  f a r m e r  t o  a  good y e a r  was r e f l e c t e d  i n  
t h e  r e l a t i o n s h i p  betw een  " a v a i l a b l e  c a sh "  i n  y e a r  ( t )  and fa rm  incom e 
i n  y e a r  ( t - l ) .  T h is  r e s p o n s e  can  be d i v id e d  i n t o  a  d i r e c t  r e s p o n s e  
( i n t e n s i f i c a t i o n  e f f e c t )  and an i n d i r e c t  r e s p o n s e  ( a t t r i b u t a b l e  t o  
t h e  r e l a t i o n s h i p  be tw een  NFI i n  y e a r s  ( t ) ,  ( t - 2 ) ,  ( t - 3 ) . , , . , , ( t - n ) ) .
The l e v e l  o f  farm  incom e was t h e r e f o r e  an i m p o r t a n t  d e t e r m i n a n t  of 
s u b s e q u e n t  y e a r s '  " a v a i l a b l e  c a s h " . C o n v e r s e ly ,  t h e  " a v a i l a b l e  c a sh "  
on t h e  fa rm s  was n o t  p a r t i c u l a r l y  s e n s i t i v e  t o  c h a n g e s  i n  t h e  l e v e l  
o f  e x t e r n a l  c r e d i t .
I t  i s  now p ro p o s e d  t o  e s t i m a t e  t h e  i n c r e a s e  i n  incom e i n  t h e  y e a r  
( t - 3 )  and ( t - l )  w hich  would have  been needed  t o  o b t a i n  s u f f i c i e n t  
" a v a i l a b l e  c a sh "  t o  a c h ie v e  t h e  i n c r e m e n t a l  c a p i t a l  r e q u i r e m e n t  o f  
t h e  sam ple  f a r m s .  These  e s t i m a t e s  a r e  t a b u l a t e d  i n  T a b le  6 , 6 , 1 ,
T a b le  6 . 6 . 1 , E s t im a te d  I n c r e a s e  i n  NFI R e q u ire d  i n  Y ear ( t - l )  o r
( t - 3 )  t o  A ch iev e  t h e  I n c r é m e n t a l  C a p i t a l  R eq u irem en t  £
R e q u ire d  I n c r e a s e  
i n  NFI T e n a n te d  Farms£
Owner O ccup ied  Farms
6348 1524
9198 1681
N o te :  The a b o v e  v a l u e s  a r e  two y e a r  a v e r a g e s  b a sed  on t h e  r e s u l t s  o f
T a b le  6 . 3 . 1 . 3 .  p . 217 and an a s s e s s e d  i n c r e m e n t a l  c a p i t a l  
r e q u i r e m e n t  o f  t h e  a v e r a g e  t e n a n t e d  farm  o f  £8844 and o f  t h e  
a v e r a g e  owner o c c u p ie d  farm  o f  £3470 .
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I t  s h o u ld  be  n o te d  t h a t  th o  i n c r e a s e  i n  incom e r e q u i r e d  i n  y e a r  ( t - l )  
was g r e a t e r  th a n  i n  y e a r  ( t - 3 ) .  T h i s  s i t u a t i o n  was q u i t e  l o g i c a l  
s i n c e  t h e  f u l l  e f f e c t s  o f  incom e i n v e s t e d  i n  y e a r  ( t - l )  would n o t  be 
r e f l e c t e d  i n  i n c r e a s e d  " a v a i l a b l e  c a sh "  f o r  a n o t h e r  two y e a r s .  In  
a d d i t i o n ,  an i d e n t i c a l  " b u n d le "  o f  farm  i n p u t s  would c o s t  more i n  
y e a r  ( t - l )  t h a n  i n  y e a r  ( t - 3 )  due t o  t h e  e f f e c t s  o f  i n f l a t i o n ,  
a l t h o u g h  i t  i s  known t h a t  t h e  l a t t e r  e f f e c t  was l i m i t e d  i n  t h e  y e a r s  
unde r  s tu d y .
Tho amount o f  i n c r e a s e d  incom e r e q u i r e d  i n  y e a r  ( t - 3 ) ,  o r  t h o  l a t e r  
( t - l )  y e a r ,  i n  o r d e r  t o  g e n e r a t e  s u f f i c i e n t  " a v a i l a b l e  c a sh "  t o  
s a t i s f y  t h e  I . C . R ,  o f  t h e  a v e r a g e  owner o c c u p ie d  and t e n a n t e d  farm 
was c o n s i d e r a b l e  (T a b le  6 , 6 . 1 , p . 2 5 3 ) ,  The a v e ra g e  owner o c c u p ie d  
fa rm e r  would have  r e q u i r e d  an i n c r e a s e  i n  incom e i n  y e a r  ( t - 3 )  o r  
y e a r  ( t - l )  w hich was a lm o s t  e q u a l  t o  t h e  a v e ra g e  incom e e a rn e d  by 
t h e  f a r m e r s  i n  t h e s e  two y e a r s .  Thus a  d o u b l in g  o f  incom e would 
have been r e q u i r e d  t o  s u p p ly  t h e  n e c e s s a r y  " a v a i l a b l e  c a s h " .  The 
e x t r a  incom e r e q u i r e d  by t h e  a v e ra g e  t e n a n t  f a r m e r  was t h r e e  t im e s  
h i s  e x i s t i n g  in co m e . A f o u r  f o l d  i n c r e a s e  i n  incom e would t h e r e f o r e  
have  been n e c e s s a r y  t o  s u p p ly  t h e  " a v a i l a b l e  c a sh "  t o  t h i s  group  b u t  
i n c r e a s e s  i n  incom e o f  two o r  f o u r  f o l d  w i t h i n  one y e a r  a r e  q u i t e  
u n r e a l i s t i c .  A p a r t i a l  s o l u t i o n ,  a l r e a d y  s u g g e s t e d  a s  a  p o s s i b i l i t y ,  
would bo an e x t e n s i o n  o f  t h e  p e r i o d  d u r in g  w hich t h e  f a r m e r s  c o u ld  
a c h ie v e  t h e i r  I .C .R .  b u t  on b a l a n c e ,  farm  incom e d id  n o t  a p p e a r  t h e  
most h o p e f u l  i n i t i a l  s o u r c e  o f  f u n d s  f o r  t h e  needed  c a p i t a l  i n v e s t m e n t .
The e v id e n c e  p r e s e n t e d  s u g g e s t e d  t h a t  t h e  a v e r a g e  d a i r y  f a r m e r ,  
e s p e c i a l l y  t h o  t e n a n t e d  f a r m e r ,  was n o t  c a p a b l e  o f  o b t a i n i n g  optimum 
c a p i t a l  i n p u t  l e v e l s ,  i n  t h o  s h o r t  te rm ,  from i n t e r n a l l y  g e n e r a t e d  
fu n d s  ( incom e, r e a l l o c a t i o n  o f  consum ption  and c a p i t a l  w i th d r a w a l ,  
o r  i n c r e a s e d  l o a n s  s e r v i c e d  from e x i s t i n g  " a v a i l a b l e  c a s h " ) o r ,  i n d e e d ,  
from  t h e  u s e  o f  Government g r a n t s  i n  t h e i r  e x i s t i n g  fo rm . In  te rm s  
o f  t h e  t h e o r e t i c a l  d i s t r i b u t i o n  o f  " a v a i l a b l e  c a sh "  d iag ra m  ( F ig u r e
6 . 4 . 1 ,  p . 2 1 8 ) ,  t h e  above  e v id e n c e  s u g g e s te d  t h a t  t h e  a v e r a g e  d a i r y  
farm  i n  West S c o t la n d  was o p e r a t i n g  on t h e  C+R+N f u n c t i o n  t o  t h e  
l e f t  o f  t h e  4 5°  l i n e  i . e .  t h e  n o t  c a p i t a l  f o r m a t io n  from t h e  
" a v a i l a b l e  c a sh "  was i n a d e q u a t e .
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The a v e ra g e  d a i r y  f a r m e r  was n o t  i n  a  " s e l f  h e lp "  s i t u a t i o n  w i th  • 
r e g a r d  t o  h i s  I .C .R ,  Government n o t io n  would be r e q u i r e d  i f  t h e  
a v e ra g e  d a i r y  f a r m e r  was t o  i n c r e a s e  h i s  i n p u t  o f  c a p i t a l  r e s o u r c e s  
q u i c k l y ,  i n  o r d e r  t o  o p e r a t e  u n d e r  c o n d i t i o n s  o f  econom ic e f f i c i e n c y  
(m ax im is in g  p r o f i t s  from  t h e  e q u a t i o n  o f  m a r g in a l  r e v e n u e  p r o d u c t  
and m a r g in a l  f a c t o r  c o s t s ) .  In  o r d e r  t o  a c h ie v e  a  smooth t r a n s i t i o n  
to w a rd s  t h e  I . C . R .  o f  t h e  f a r m s ,  t h e  Government would r e q u i r e  t o  
c o n t i n u e  t h e  c a p i t a l  g r a n t s  t o  a g r i c u l t u r e  b u t  i n  a  w id e r  c o n t e x t ,  
t o  i n c l u d e  t h e  p r o v i s i o n  o f  c a p i t a l  f o r  t h e  p u r c h a s e  of  b r e e d in g  
s t o c k .  Due t o  t h e  l i m i t e d  f u n d s  a v a i l a b l e  f o r  c a p i t a l  f o r m a t io n  on 
t h e  a v e ra g e  d a i r y  fa rm , t h e  p e r c e n ta g e  c o n t r i b u t i o n  o f  t h e  g r a n t  
to w a rd s  t h o  t o t a l  c o s t  s h o u ld  be c a r e f u l l y  c o n s id e r e d  and c o u ld  be 
p l a c e d  on a  s l i d i n g  s c a l e  a c c o r d in g  t o  i n d i v i d u a l  f a r m e r  r e q u i r e m e n t s .  
A l t e r n a t i v e l y ,  i n  t h o  c a s e  o f  many f a r m e r s ,  o r  d e f e r r e d  repaym en t o f  
l o a n s  and i n t e r e s t ,  m igh t i f  t h i s  method o f  f i n a n c i n g  c a p i t a l  
e x p e n d i t u r e  a l lo w e d  a  lo w e r  a n n u a l  o u t f lo w  o f  c a s h .  By t a k i n g  such  
a c t i o n ,  t h e  Government would hope t h a t  farm  incom e w ould , a s  t im e  
went on c o n t r i b u t e  more t o  t h e  f u t u r e  c a p i t a l  r e q u i r e m e n t s  o f  t h e  
farm  b u s i n e s s ,  t h u s  p e r m i t t i n g  t h e  o p t io n  o f  p h a s in g  o u t  t h e  c a p i t a l  
g r a n t s  scheme a n d / o r  any low i n t e r e s t  r a t e  and d e f e r r e d  repaym en t 
l o a n s .  I t  c o u ld  be  a rg u e d  t h a t  t h e  i n t r o d u c t i o n  o f  low i n t e r e s t  
r a t e  l o a n s  ( s u b s i d i s e d  c r e d i t )  would r e p r e s e n t  i n t e r f e r e n c e  i n  t h e  
p r i c e  m echanism , t h e r e b y  c a u s in g  an im b a la n c e  betw een  t h o  s u p p ly  of 
fu n d s  f o r  i n v e s tm e n t  and t h e  r e t u r n  a v a i l a b l e  on t h e s e  f u n d s .  T h is  
c o u ld  r e s u l t  i n  d e p r e s s e d  m a r g in a l  r e t u r n s  on c a p i t a l  and non-optimum  
a l l o c a t i o n  o f  t h e  n a t i o n a l  c a p i t a l  r e s o u r c e s .  O th e r  o b j e c t i o n s  t o  
c r e d i t  s u b s i d i s a t i o n  i n c l u d e  p o t e n t i a l  over-com m itm en t o r  a b u se  o f  
t h e  sy s tem  by t h e  f a r m e r ,  t h e  o pen -ended  n a t u r e  o f  any commitment by 
th o  Government t o  such  schem es ( i . e .  t h e  d i f f i c u l t y  i n  a s s e s s i n g  
t h e  t r u e  c o s t  t o  t h e  e x c h e q u e r )  and t h e  " a f t e r  c a r e "  r e q u i r e d  t o  
e n s u re  r e g u l a r  re p a y m e n ts  o f  t h e  o u t s t a n d in g  l o a n .  " A f t e r  c a r e " ,  
how ever, need  n o t  be a  p ro b le m , i f  t h e  method o f  lo a n  repaym en t 
i s  l i n k e d  t o  a  " b a n k e r s  o r d e r "  ty p e  s y s te m . A lthough, i t  may be 
a d m i n i s t r a t i v e l y  e a s i e r  t o  s u b s i d i s e  a g r i c u l t u r e  by o t h e r  means, 
most fo rm s o f  d i r e c t  a s s i s t a n c e  do n o t  a s s i s t  t h e  f a r m e r  t o  h e lp  
h im s e l f  w h e r e a s ,  Government c a p i t a l  g r a n t s  and s u b s i d i s e d  c r e d i t  
would go some way to w a rd s  r e c t i f y i n g  t h e  fu n d a m e n ta l  p rob lem  of 
i n a d e q u a te  c a p i t a l  f o r m a t i o n .
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When t h e  f u n d a m e n ta l  c a p i t a l  f o rm a t io n  p rob lem  i s  one o f  i n a d e q u a te  
c a sh  f lo w  t o  s e r v i c e  t h e  a d d i t i o n a l  c a p i t a l  r e q u i r e d  t o  o p t im i s e  t h e  
c a p i t a l  i n p u t  t o  d a i r y  f a rm s ,  c r e d i t  s u b s i d i s a t i o n  i s  a  v i a b l e  
a l t e r n a t i v e  t o  Government c a p i t a l  g r a n t s .  I f ,  how ever, i n a d e q u a te  
c a p i t a l  f o r m a t io n  i s  due t o  t h e  m a r g in a l  r e t u r n  on t h e  r e q u i r e d  
c a p i t a l  f o r m a t io n  b e in g  l e s s  th a n  t h e  c o m p e t i t i v e  i n t e r e s t  r a t e s  
Government c a p i t a l  g r a n t s  a r e  p ro b a b ly  more a p p r o p r i a t e .  T h is  
s i t u a t i o n  c o u ld  o c c u r  i f  t h e  r e l a t i v e  p r o f i t a b i l i t y  o f  a g r i c u l t u r e ,  
compared t o  o t h e r  i n d u s t r i e s ,  was im b a la n c e d  b u t ,  n e v e r t h e l e s s ,  i t  was 
deemed i n  t h e  n a t i o n a l  i n t e r e s t  t o  e n c o u ra g e  in v e s tm e n t  i n  
a g r i c u l t u r a l  c a p i t a l .  The e v id e n c e  from t h e  s tu d y  s u g g e s t e d ,  how ever, 
t h a t  t h e  c a p i t a l  f o rm a t io n  p rob lem  o f  d a i r y  f a r m e r s  i n  West S c o t la n d  
f e l l  m ain ly  i n t o  t h e  fo rm e r  c a t e g o r y .
S u b s id i s e d  c r e d i t  would make c a p i t a l  f o rm a t io n  f e a s i b l e  w h ich , 
o th e r w i s e ,  would have  been i m p o s s ib l e  due t o  t h e  i n a b i l i t y  o f  many 
f a r m e r s  t o  s e r v i c e  t h e  l o a n s  r e q u i r e d .  The im proved  c a sh  f low  
g e n e r a te d  by t h e  c a p i t a l  f o rm a t io n  would i n c r e a s e  f a rm in g  e f f i c i e n c y  
and , h o p e f u l l y ,  would r e d u c e  t h e  f u t u r e  need  f o r  o t h e r  fo rm s  o f  
fa rm in g  s u b s i d y .  In  view o f  t h e  r e -e m e rg e n c e  o f  t h e  b a la n c e  o f  
paym ents  a s  a  m a jo r  i s s u e  (1975 )  i n  t h e  U.K. economy, and t h e  need  
t o  r e d u c e  paym en ts  u n d e r  t h e  C .A .P ,  o f  t h e  E .E .C . ,  i t  may be 
e a s i e r  p o l i t i c a l l y ,  th a n  i n  p r e v i o u s  y e a r s ,  t o  j u s t i f y  t h e  p r o v i s i o n  
o f  " cheap"  c a p i t a l  t o  a g r i c u l t u r e .
The d i s t r i b u t i o n  o f  " a v a i l a b l e  ca sh"  on t h e  d a i r y  farm  i s  d i v i s i b l e  
i n t o  two f u n d a m e n ta l  p a r t s ;  consum ption  and c a p i t a l  f o r m a t i o n .
Those two m ajo r  c a t e g o r i e s  a r e  d i s c u s s e d  s e p a r a t e l y .
A l l o c a t i o n  o f  f u n d s  t o  con su m p tio n  o r  c a p i t a l  f o rm a t io n  i s  m u tu a l ly  
e x c l u s i v e .  I t  h a s  a l r e a d y  been shown t h a t  a  c o n f l i c t  e x i s t e d  
betw een fu n d s  f o r  c a p i t a l  f o r m a t io n  and c o n su m p t io n .  E s t im a t e s  
made f o r  t h e  a l l o c a t i o n  o f  f u n d s  t o  consum ption  and c a p i t a l  f o rm a t io n  
c o n f i rm e d  t h e  f i n d i n g s  o f  o t h e r  ( D r i t e r ^ , t h a t  f a r m e r s  d e v o te  a  
c o n s i d e r a b l e  p a r t  o f  t h e i r  c a sh  r e s o u r c e s  t o  farm  deve lopm en t 
r a t h e r  th a n  c o n su m p t io n .  A p p ro x im a te ly  one t h i r d  o f  t h e  " a v a i l a b l e  
ca sh "  was i n v e s t e d  on fa rm s  and 40 p e r  c e n t  consumed. These  
r e l a t i v e  p r o p o r t i o n s  s u g g e s t  t h a t  f a r m e r s  were p r e p a r e d  t o  c o n s i d e r  
s a c r i f i c e s  i n  t e rm s  o f  t h e i r  l i v i n g  s t a n d a r d s  i n  o r d e r  t o  s e c u r e
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t h o  f u t u r e  e x i s t e n c e  o f  t h e i r  b u s i n e s s .  T h i s  a t t i t u d e  o f  t h e  
f a rm e r  t o  c a p i t a l  f o rm a t io n  v e r s u s  co n su m p tio n  i s  exam ined f u r t h e r  
i n  C h a p te r  V I I ,
C onsum ption
The fu n d a m e n ta l  p u rp o s e  o f  a  fa rm  b u s i n e s s  i s  t h a t  i t  s h o u ld  p r o v id e  
an a d e q u a te  s t a n d a r d  o f  l i v i n g  f o r  t h e  f a r m e r .  T h is  can  be 
a s s e s s e d  from  h i s  c o n su m p tio n  o f  t h e  " a v a i l a b l e  c a sh "  o f  t h e  b u s i n e s s .  
In  g e n e r a l ,  t h e  h i g h e r  t h e  l e v e l  o f  c o n su m p t io n ,  t h e  h i g h e r  was 
h i s  s t a n d a r d  o f  l i v i n g .
E s t im a t e s  o f  t h e  co n su m p tio n  l e v e l s  on t h e  sam ple  fa rm s  w ere  made 
u s in g  t h e  r e l a t i o n s h i p  be tw een  consum ption  and farm  s i z e .  The 
r e s u l t  was n o t  a s  good a s  d e s i r e d ;  i n d e e d ,  a  s t a t i s t i c a l l y  non­
s i g n i f i c a n t  r e l a t i o n s h i p  e x i s t e d  betw een co n su m p tio n  and  fa rm  s i z e  
f o r  t h o  owner o c c u p ie d  farm  group  i n  1 9 7 0 /7 1 ,  The l a c k  o f  
a s s o c i a t i o n  be tw een  c o n su m p tio n  l e v e l  and farm  s i z e  c o n f i r m s  t h a t  
a  f a rm e r  ( l i k e  any o t h e r  w o rk e r )  r e q u i r e s  a  b a s i c  l e v e l  o f  incom e 
which i s  more l i k e l y  t o  be d e te rm in e d  by t h e  s i z e  o f  h i s  f a m i ly ,  
ag e ,  a m b i t i o n ,  e t c .  The b e s t  m easu re  o f  a s s o c i a t i o n  betw een  
Consum ption and farm  s i z e  was o b ta in e d  i n  t h e  c a s e  o f  t h e  t e n a n t e d  
fa rm s  i n  197C/71  w here  34% o f  t h e  v a r i a t i o n  i n  co n su m p tio n  was 
e x p la in e d  by farm  s i z e .  F u r t h e r  comments on t h e  r e l a t i o n s h i p  
betw een f a r m e r s  incom e and o t h e r s ,  a r e  b a se d  l a r g e l y  on e s t i m a t e s  
p r e p a r e d  from  t h i s  "m ost r e l i a b l e "  e s t i m a t i n g  e q u a t i o n .  The f a c t  
t h a t  one t h i r d  o f  t h e  v a r i a t i o n  i n  c o n sum ption  c o u ld  be e x p la i n e d  
i n  t e rm s  o f  fa rm  s i z e  s u g g e s t e d  t h a t ,  a f t e r  t h e  b a s i c  r e q u i r e m e n t s  
f o r  c o n su m p tio n  w ere  s a t i s f i e d ,  t h e  s u b s e q u e n t  c o n su m p tio n  demands 
wore r e l a t e d  t o  farm  s i z e .  The l a r g e r  fa rm  was known t o  have  
l a r g e r  l e v e l s  o f  incom e i n  a b s o l u t e  t e rm s  t h a n  t h e  s m a l l e r  f a rm .
I t  a p p e a re d  t h a t  a s  farm  s i z e  i n c r e a s e d ,  incom e i n c r e a s e d ,  and t h e  
c o r r e s p o n d in g  l e v e l  o f  c o n su m p t io n ,  l i v i n g  s t a n d a r d ,  i n c r e a s e d .
Com parison o f  a  f a r m e r ' s  c o n su m p tio n  l e v e l  w i th  t h a t  o f  t h e  a v e r a g e  
m a n u f a c tu r in g  i n d u s t r y  w o rk e r  showed t h a t  t h o s e  f a r m e r s  o p e r a t i n g  
w i th  l e s s  th a n  100-150 a c r e s  (22-48% o f  t h e  t o t a l  s a m p le )  had a  
s t a n d a r d  o f  l i v i n g  below t h a t  o f  t h e  i n d u s t r i a l  w o rk e r ,  i n  t h e  
p e r io d  u n d e r  s t u d y .  I t  s h o u ld  be a p p r e c i a t e d  t h a t  t h i s  com par ison  
was s t r i c t l y  i n  t e r m s  o f  money and t h a t  c e r t a i n  ' p e r k s '  o f  t h e  
f a rm e r  e . g .  b e in g  o n e ' s  own b o s s ,  *way o f  l i f e ' ,  e t c ,  m igh t  t o
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some e x t e n t  c o m p e n sa te  him f o r  a  lo w e r  money w age. However, 
c o n s i d e r i n g  t h e  r e s p o n s i b i l i t y  in v o lv e d  i n  managing and o p e r a t i n g  
a d a i r y  f a rm ,  many f a r m e r s  w ere  n o t  a d e q u a t e ly  r e m u n e ra te d  f o r  
t h e i r  w ork .
An i n c r e a s e  i n  co n su m p tio n  was d e p e n d en t  on an i n c r e a s e  i n  t h e  
" a v a i l a b l e  c a sh "  on t h e  fa rm , w hich i n  t u r n  was d e te rm in e d  
p r i m a r i l y  by an i n c r e a s e  i n  farm  incom e. I t  can now be se en  t h a t  
p r e s s u r e  t o  i n c r e a s e  t h e  l e v e l  o f  farm  incom e a r i s e s  n o t  on ly  
from t h e  need  f o r  c a p i t a l  f o rm a t io n  b u t  a l s o  from t h e  n e c e s s i t y  
t o  i n c r e a s e  t h e  c a sh  a v a i l a b l e  f o r  c o n s u m p t io n :  t h i s  c a p i t a l
f o r m a t ! o n -v e r s u s - D o n s u m p t io n  c y c l e  was i l l u s t r a t e d  i n  F i g u r e
6 . 4 . 1 . 1 .  p . 223 . S in c e  f a r m e r s  w i th  l e s s  t h a n  100-150  a c r e s  w ere  
a l r e a d y  o p e r a t i n g  a t  below p a r i t y  incom e w i th  t h e  a v e ra g e  
m a n u f a c tu r in g  i n d u s t r y  w o rk e r ,  i t  was d i f f i c u l t  t o  s e e  how t h e s e  
f a r m e r s  c o u ld  r e d u c e  t h e i r  consum ption  f u r t h e r  i n  o r d e r  t o  
r e l e a s e  c a s h  f o r  c a p i t a l  f o r m a t i o n .  In  any e v e n t ,  i t  h a s  a l r e a d y  
been shown t h a t  any su ch  c a s h  r e l e a s e d  was i n a d e q u a te  t o  meet t h e  
optimum c a p i t a l  r e q u i r e m e n t s  o f  t h e  a v e ra g e  b u s i n e s s .  I t  can  
on ly  be c o n c lu d e d  t h a t  i t  would be  d i f f i c u l t ;  i f  n o t  i m p o s s i b l e ,  
f o r  t h e  s m a l l  t o  a v e ra g e  s i z e  d a i r y  f a rm e r  t o  b re a k  f r e e  o f  t h e  
c a p i t a l  f o r m a t io n  v e r s u s  co n su m p tio n  c y c l e  i n  o r d e r  t o  a d m i n i s t e r  
' s e l f  h e lp * .  C a p i t a l ,  t h e r e f o r e ,  r e q u i r e s  t o  be p r o v id e d  f ro m  
s o u r c e s  o u tw i th  t h e  fa rm .
C a p i t a l  F o rm a t io n
I f  i n v e s tm e n t  i s  v iew ed a s  a  c o n v e r s io n  or d e c i s io n - m a k in g  p r o c e s s ,  
th e n  i t  i s  p o s s i b l e  t o  d i f f e r e n t i a t e  betw een in v e s tm e n t  ( t h e  
d e c i s i o n )  and c a p i t a l  f o r m a t io n  ( t h e  r e s u l t  o f  t h e  d e c i s i o n  -  t h e  
p h y s i c a l  a s s e t s ) .  T h is  d i s t i n c t i o n  i s  u s e f u l  i n  t h e  a n a l y s i s  
o f  t h o  " a v a i l a b l e  c a sh "  a l l o c a t e d  t o  c a p i t a l  e x p e n d i t u r e ,  and 
s u b s e q u e n t ly ,  i n  C h a p te r  V I I ,  i t  p e r m i t s  t h e  a t t i t u d e  o f  t h e  
f a rm e r  t o  in v e s tm e n t  t o  be s e p a r a t e d  from  t h e  a c t u a l  c a p i t a l  
f o r m a t i o n .  E ls e w h e re  i n  t h i s  s tu d y ,  t h e  te rm  in v e s tm e n t  was 
r e t a i n e d  i n  i t s  c o n v e n t i o n a l  r o l e  t o  m in im ise  t h e  l i k e l i h o o d  o f  
m i s i n t e r p r e t a t i o n .
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RoplacBffîent and Net C a p i t a l  F o rm a t io n
C a p i t a l  f o r m a t i o n  i s  e s s e n t i a l  f o r  t h e  l o n g - t e r m  e x i s t e n c e  o f  t h e  
farm  b u s i n e s s  b e c a u s e  p h y s i c a l  c a p i t a l  a s s e t s  d e p r e c i a t e  o v e r  t im e  
and would u l t i m a t e l y  become c o m p le te ly  u n p r o d u c t iv e  (no o u tp u t  
g e n e r a t e d  from  t h e i r  u s e ) .  C a p i t a l  f o rm a t io n  i s  n o t  o n ly  n e c e s s a r y  
t o  m a in ta in  t h o  e x i s t i n g  p r o d u c t i v e  c a p a c i t y  o f  t h e  b u s i n e s s  
( r e p la c e m e n t  c a p i t a l  f o r m a t i o n )  b u t  a l s o  t o  i n c r e a s e  t h e  p r o d u c t i o n  
from t h e  b u s i n e s s  ( n e t  c a p i t a l  f o r m a t i o n ) .  T h e o r e t i c a l l y ,  
i n c r e a s e s  i n  t h e  t o t a l  o u t p u t  o f  a  b u s i n e s s  a r e  p o s s i b l e  i f  t h e  
p la n e  o f  p r o d u c t i v i t y  o f  t h e  e x i s t i n g  c a p i t a l  i s  i n c r e a s e d .  T h is  
would r e s u l t  w here  r e p la c e m e n t  c a p i t a l  was more p r o d u c t i v e  t h a n  t h e  
c a p i t a l  w hich  i t  r e p l a c e d .  I n c r e a s e d  o u tp u t  o f  d a i r y  fa rm s  i n  
West S c o t la n d  was due l o s s  t o  t h i s  c a u s e  th a n  t o  n o t  c a p i t a l  f o r m a t i o n .  
The n e t  f o r m a t io n  component o f  g r o s s  c a p i t a l  f o rm a t io n  can now be 
se en  t o  e q u a t e  w i th  t h e  g row th  o f  t h o  farm  b u s i n e s s  i n  t e r m s  of 
th o  o u tp u t  a c h i e v e d .  I t  was t h e r e f o r e  r e l e v a n t  t o  a t t e m p t  t o  
i s o l a t e  t h e  n e t  e le m en t  o f  t h e  g r o s s  c a p i t a l  f o r m a t i o n .
Net c a p i t a l  f o r m a t io n  may n o t  a lw ays  r e s u l t  from t h e  d e s i r e  f o r  
grow th w i t h i n  t h e  farm  b u s i n e s s .  The s i t u t a t i o n  f r e q u e n t l y  a r i s e s  
when a  f a r m e r  i s  f a c e d  w i th  r e p la c e m e n t  c a p i t a l  i t e m s  w hich  a r e  
more s o p h i s t i c a t e d  th a n  t h e  e x i s t i n g  equ ipm en t e . g .  e x t r a  
f a c i l i t i e s  on a t r a c t o r ,  (more power, e t c . ) .  The f a r m e r  may n o t  
d e s i r e  o r  need  t h e s e  f a c i l i t i e s  w hich r e p r e s e n t  a d d i t i o n a l  c a p i t a l  
i n p u t s .  He i s  t h e r e f o r e  f o r c e d  i n t o  h i g h e r  l e v e l s  o f  c a p i t a l  u se  
which can be c o s t l y  and may r e p r e s e n t  non-optim um  u s e  o f  h i s  
r e s o u r c e s .  Net c a p i t a l  f o r m a t io n  can t h e r e f o r e  r e s u l t  i n  i n c r e a s e d  
l e v e l s  o f  o u t p u t  due  t o  one o r  bo th  o f  two e f f e c t s .  F i r s t l y ,  
i n c r e a s e s  i n  o u tp u t  may be due  t o  t h e  i n c r e a s e  i n  r e s o u r c e  
i n t e n s i t y  and s e c o n d ly ,  o u t p u t  i n c r e a s e s  may bo due t o  a  h i g h e r  
p l a n e  o f  p r o d u c t i v i t y .  I n c r e a s e s  i n  t h e  p r o d u c t i v i t y  o f  c a p i t a l  
can  a r i s e  from  i n h e r e n t  f a c t o r s  e . g .  s c i e n t i f i c  and t e c h n o l o g i c a l  
a d v a n c e s ,  b u t  a l s o  from e xogenous  f a c t o r s  e . g .  im provem ent i n  th e  
q u a l i t y  o f  management a p p l i e d  t o  t h e  c a p i t a l  r e s o u r c e .  Those  two 
p o s s i b i l i t i e s  were d e m o n s t r a te d  c o n c e p t u a l l y  i n  F i g u r e  6 . 4 , 2 . 3 ,  
p . 226 b u t  r e f e r e n c e  t o  F ig u r e  5 , 6 , 1 ,  p . 162d e m o n a t ra te d  t h a t  f o r  
West S c o t la n d  d a i r y  f a r m e r s ,  any i n c r e a s e  i n  p r o d u c t i v i t y  was 
l i k e l y  t o  be s l i g h t  i n  t h e  s h o r t - t e r m .  I n c r e a s e d  o u tp u t  
a t t r i b u t a b l e  t o  n e t  c a p i t a l  f o rm a t io n  would t h e r e f o r e  be t h e  r e s u l t
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o f  i n t e n s i t y  o f f o c t e .
I t  s t i l l  rem a in e d  t o  be d e te rm in e d  w h e th e r  i t  wee p o s s i b l e  t o  
e s t i m a t e  t h e  r e p la c e m e n t  and n e t  c a p i t a l  com ponents  o f  g r o s s  
c a p i t a l  f o r m a t io n  w i th o u t  r e c o u r s e  t o  t h e  p r o d u c t io n  f u n c t i o n  
t e c h n i q u e s  a p p l i e d  i n  C h a p te r  V. In  t h e o r y ,  i t  was p o s s i b l e  t o  
i s o l a t e  t h e  n e t  and r e p la c e m e n t  com ponents  by making c e r t a i n  
a s s u m p t io n s  r e g a r d in g  t h e  d e p r e c i a t i o n  c h a rg e d  and t h e  s o l e  v a lu e  
o f  c a p i t a l  i t e m s .  The method a p p e a re d  t o  be s a t i s f a c t o r y  r e g a r d in g  
th e  e s t i m a t e d  v a lu e  o f  r e p la c e m e n t  c a p i t a l  b u t  d i f f i c u l t y  was 
e x p e r ie n c e d  w i th  t h e  e s t i m a t i o n  o f  v a lu e s  f o r  n e t  c a p i t a l  f o r m a t i o n .  
S in c e  t h e  n e t  c a p i t a l  f o r m a t io n  v a l u e s ,  a s  c a l c u l a t e d ,  w ere  
r e s i d u a l s ,  i t  was found  t h a t  s e v e r a l  fa rm s  had n e g a t iv e ,  e s t i m a t e s  
f o r  n e t  c a p i t a l  f o rm a t io n  i . e .  Net C a p i t a l  C onsum ption , T h is  
s i t u a t i o n  a r o s e  when t h e  g r o s s  c a p i t a l  f o rm a t io n  on a  farm  was 
l e s s  t h a n  t h e  r e p la c e m e n t  c a p i t a l  f o rm a t io n  i . e .  p u r c h a s e s  o f  
c a p i t a l  w ere  l e s s  th a n  t h e  s a l e s  p l u s  d e p r e c i a t i o n  o f  c a p i t a l .
I t  c o u ld  be a rg u e d  t h a t  t h i s  r e p r e s e n t e d  a  breakdown o f  t h e  
m ethodology  em ployed , b u t  i f  i t  i s  assumed t h a t  t h o  r a t e  o f  
a n n u a l  d e p r e c i a t i o n  c h a rg e d  ( 20%) was r e a l i s t i c ,  ( i f  a n y th in g  i t  
was u n d e r e s t im a t e d )  t h e n  t h e  e x i s t e n c e  o f  n e t  c a p i t a l  
co n su m p tio n ,  r a t h e r  th a n  i n d i c a t i n g  a  breakdown o f  t h e  m ethodo logy , 
d e m o n s t ra te d  a  d e l e t e r i o u s  s i t u a t i o n  on some fa rm s  -  t h a t  t h e  
e s t i m a t e d  r e p la c e m e n t  c a p i t a l  r e q u i r e d  t o  m a in ta in  t h e  e x i s t i n g  
c a p i t a l  s t o c k s  i n t a c t  was, i n  p r a c t i c e ,  n o t  fo r th c o m in g ,
A r e l a t i v e l y  good r e l a t i o n s h i p  was shown t o  e x i s t  be tw een t h e  l e v e l  
o f  r e p la c e m e n t  c a p i t a l  f o r m a t io n  and form s i z e .  The e v id e n c e  
s u g g e s te d  t h a t  t h e  amount o f  r e p la c e m e n t  c a p i t a l  f o rm a t io n  f e l l  
p r o p o r t i o n a t e l y  w i th  i n c r e a s e s  i n  farm  s i z e .  T h is  r e f l e c t e d  t h e  
c o s t  econom ies  w hich e x i s t  on l a r g e r  fa rm s  th ro u g h  t h e  s p r e a d in g  
o f  c a p i t a l  c o s t s  due t o  t h e  u se  o f  l a r g e r  m a c h in e s .  No 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  betw een t h e  amount o f  
r e p la c e m e n t  c a p i t a l  f o r m a t io n  u n d e r ta k e n  by t h e  t e n a n t  o r  o c c u p ie r  
f a r m e r s .  I t  seems r e a l i s t i c ,  t h e r e f o r e ,  t o  assum e t h a t  b o th  t e n a n t s  
and owner o c c u p i e r s  a d o p te d  s i m i l a r  p o l i c i e s  r e g a r d in g  c a p i t a l  
r e p la c e m e n t ,  t h i s  i s  i n  f a c t  c o n f i rm e d  i n  C h a p te r  V I I ,
—No s y s t e m a t i c  p a t t e r n  e x i s t e d  betw een t h e  l e v e l  o f  n e t  c a p i t a l  
f o rm a t io n  end farm  s i z e  ( F i g u r e s  6 * 4 ,2 ,5 .  and 6 , 4 , 2 , 6 , )  « 
t h e r e  was, how ever, a  t e n d e n c y  f o r  n e t  c a p i t a l  c o n su m p tio n  t o  be 
a s s o c i a t e d  w i t h  t h e  s m a l l e r  farm  s i z e s .  The s i t u a t i o n  was s i m i l a r  
w i th  t h e  u p t a k e  o f  Government g r a n t s ,  and was r e f l e c t e d  i n  t h e  
p o o r  p e r fo rm a n c e  o f  t h e  s m a l l  f a r m s ,  e s p e c i a l l y  t h e  t e n a n t s ,  i n  
te rm s  o f  p e r c e n t a g e  r e t u r n  on t e n a n t s  c a p i t a l  ( F ig u r e  5 , 7 , l* p * 1 6 7 ) ,  
Net c a p i t a l  co n su m p tio n  was n o t  c o m p le te ly  r e s t r i c t e d  t o  t h e  
s m a l l e r  fa rm  s i z e s  a s  34 and 30 f a rm s  In  1 9 6 9 /70  end  1 9 7 0 /7 1  
r e s p e c t i v e l y  had  n e t  c a p i t a l  consum ption  b u t  o n ly  e ig h t e e n  f a rm s  
showed n o t  c a p i t a l  c o n su m p tio n  i n  b o th  y e a r s  and i t  was t h i s  
group w hich  was i n  t h e  m ost s e r i o u s  p o s i t i o n  a s  t h e i r  c a p i t a l  s to c k  
was d i m i n i s h i n g .  S in c e  c a p i t a l  f o r m a t io n  o c c u r s  i n  c y c l e s ,  i t  i s  
p e r h a p s  p r e m a tu r e  t o  c o n c lu d e  t h a t  fa rm s  w i th  n e t  c a p i t a l  c o n su m p tio n  
i n  two s u c c e s s i v e  y e a r s  w ere  i n  a  s i t u a t i o n  i n  w hich  t h e  b u s i n e s s  
was d e t e r i o r a t i n g .  I t  i s  q u i t e  p o s s i b l e  f o r  t h e  a c c u m u la te d  
d e f i c i t  i n  r e p l a c e m e n t  c a p i t a l  f o r m a t io n  t o  be rem e d ie d  i n  a  
f u t u r e  p e r i o d .  I t  c o u ld  be a rg u e d  t h a t  o n ly  a f t e r  t h r e e  o r  f o u r  
c o n s e c u t i v e  y e a r s  o f  n e t  c a p i t a l  c o n su m p tio n  i s  a  farm  i n  d a n g e r  
from  i r r e t r i e v a b l e  u n d e r - c a p i t a l i s a t i o n .  In  g e n e r a l ,  t h e  amount 
o f  r e p la c e m e n t  c a p i t a l  f o r m a t i o n  was a d e q u a te  on t h e  m a j o r i t y  o f  
f a rm s ,  and  a  c o n s i d e r a b l e  amount o f  c a sh  was b e in g  expended  on 
n e t  c a p i t a l  f o r m a t io n  f o r  g row th  o f  t h e  farm  b u s i n e s s e s  i n v o lv e d  
( F i g u r e s  6 , 4 , 2 , 4 .  and 6 , 4 . 2 , 5 , ) ,
The method u se d  t o  s e p a r a t e  t h e  two com ponents  o f  g r o s s  c a p i t a l  
f o rm a t io n  was o n ly  c o n s i d e r e d  s u c c e s s f u l  t o  a  l i m i t e d  e x t e n t .  I f  
t h e  c o n c e p t  w ere  t o  be d e v e lo p e d  f u r t h e r ,  i t  becomes n e c e s s a r y  t o  
d e te r m in e  t h e  f a r m e r * a  m o t iv e  b e h in d  r e p la c e m e n t  end  n e t  c a p i t a l  
f o r m a t i o n .  Assuming t h a t  r e p la c e m e n t  c a p i t a l  f o r m a t io n  o c c u r s  
when a  c a p i t a l  i t e m  w e a rs  o u t  -  and t h e  a v a i l a b l e  e v id e n c e  i n  
C h a p te r  VII s u g g e s t s  t h i s  t o  be t h e  c a s e  -  th e n  more a c c u r a t e  
m easurem ent o f  t h e  " w e a r in g  o u t "  p r o c e s s  i s  n e c e s s a r y  v i a  t h a  
d e p r e c i a t i o n  c h a rg ed , .  The r e l i a b i l i t y  o f  e s t i m a t e s  o f  r e p la c e m e n t  
c a p i t a l  f o r m a t i o n  c o u ld  bo c o n s i d e r a b l y  i n c r e a s e d  i f  t h e  ago 
s t r u c t u r e  o f  a l l  t h e  c a p i t a l  on t h e  farm  was known. The r e a s o n s  
m o t i v a t i n g  n e t  c a p i t a l  f o r m a t io n  e r e  d i f f e r e n t  from t h o s e  f o r  
r e p la c e m e n t  c a p i t a l  f o r m a t io n  i n  t h a t  a  c o n s c i o u s  d e c i s i o n  h a s  been 
made t o  e n c o u ra g e  t h e  g row th  o f  t h e  b u s i n e s s .  P o s s i b l e  m o t iv e s
-262*.
i n v e s t i g a t e d  l a t e r  a r e  f a l l i n g  incom e, r i s i n g  c o s t s  and s t a t u s .
V a r i a t i o n  i n  t h e  e s t i m a t e d  l e v e l  o f  c a p i t a l  f o r m a t io n  betw een
y e a r s  and t e n u r e  g r o u p s ,  b o th  i n  t e r m s  o f  r e p l a c e m e n t  and  n e t
c a p i t a l  f o r m a t i o n ,  t e n d e d  t o  s u g g e s t  t h a t  c a p i t a l  f o r m a t io n  was a  
random p r o c e s s .  Work by C a m p b e l l i n  A u s t r a l i a  l e a d  t o  a  
s i m i l a r  c o n c l u s i o n .  I f  c a p i t a l  f o rm a t io n  i s  a  random p r o c e s s ,  i t  
i s  v i r t u a l l y  i m p o s s i b l e  t o  c o n s t r u c t  a  q u a n t i t a t i v e  model t o  
p r e d i c t  c a p i t a l  f o r m a t io n  on f a r m s ,  which i s  q u i t e  d i s t i n c t  from  
t h e  a b i l i t y ,  w hich  h a s  been d e m o n s t ra te d *  t o  p r e d i c t  t h e  optimum 
l e v e l  o f  c a p i t a l  f o r m a t io n  r e q u i r e d .
The M onthly  Cash Flow on D a i ry  Farms
E a r l i e r  i t  was shown t h a t  one p o s s i b i l i t y  o f  a c h i e v in g  t h e  optimum 
c a p i t a l  i n p u t  on t h e  a v e r a g e  d a i r y  farm  was t o  i n c r e a s e  t h e  non­
e q u i t y  c a p i t a l  o f  t h e  b u s i n e s s .  I f  t h i s  s o l u t i o n  was a d o p te d ,  t h e  
c r e d i t  w o r t h i n e s s  o f  t h e  f a r m e r  would assum e c o n s i d e r a b l e  
i m p o r ta n c e .  I t  was se en  i n  T a b le  4 , 2 , 5 ,  p , 9 6  t h a t  t h e  e q u i t y  
p e r c e n t a g e  o f  t h e  sam ple  f a rm s  was h ig h  -  r e s t r i c t i o n s  on f u r t h e r  
c r e d i t  w ere  u n l i k e l y ,  t h e r e f o r e ,  t o  be due t o  a  h ig h  l e v e l  o f  
e x i s t i n g  l o a n s .  An i m p o r t a n t  f e a t u r e  o f  f a r m e r  c r e d i t  w o r t h i n e s s  
w hich i s  becoming more f u l l y  a p p r e c i a t e d ,  i s  t h e  a b i l i t y  t o  meet 
t h e  l o a n  re p a y m e n ts  r e g u l a r l y .  The c a sh  f lo w  on t h e  farm  i s  th e n  
seen  t o  be a  m a jo r  d e t e r m i n a n t  o f  t h e  b o r ro w in g  c a p a c i t y  o f  t h e  
b u s i n e s s .  As fa rm  p r o d u c t i o n  i s  s e a s o n a l  t h i s  can p l a c e  s e v e r e  
r e s t r i c t i o n s  on t h e  c a s h  f lo w ,  b u t  d a i r y  f a r m e r s  a r e  p e r h a p s  more 
f o r t u n a t e  t h a n  o t h e r  t y p e s  o f  f a r m e r s  i n  t h a t  t h e y  have  a  m on th ly  
m ilk  r e v e n u e .  N o n e th e le s s  a  s m a l l  p i l o t  s u rv e y  on t h e  p a t t e r n  o f  
t h e  c a s h  f lo w  was c a r r i e d  o u t  on a  s u b -s a m p le  o f  t h e  f a rm s  u n d e r  
r e v i e w .
The m on th ly  r e c e i p t s  v a r i e d  i n  a b s o l u t e  amount from  month t o  month 
and from one p e r fo rm a n c e  g roup  t o  t h e  n e x t .  When t h e  m on th ly  
r e c e i p t s  w e re  com pared w i th  t h e  m onth ly  s u r p l u s  o r  d e f i c i t  on t h e  
sam ple  f a rm s  ( F i g u r e s  6 , 5 , 2 ,  p ,  240 end 6 , 5 , 3 ,  p ,  242), i t  became 
c l e a r  t h a t  t h e  l e v e l  o f  r e c e i p t s  d id  n o t ,  i n  i t s e l f ,  d e te r m in e  
t h e  p e r fo rm a n c e  o f  t h e  f a r m s .  C o n s id e r in g  o n ly  t h e  r e c e i p t s ,  i t  
was se en  from  F i g u r e  6 , 5 , 2 ,  t h a t  t h e  h ig h  p e r fo rm a n c e  f a rm s  had
I T T  ^L i t e r a t u r e  r e v ie w  p .  22 .
•«263—
t h e  h i g h e s t  l e v e l s  c f  r e c e i p t s ,  i n  g e n e r a l ,  f o l l o w e d  by t h e  low 
p e r fo rm a n c e  f a r m s ,  and f i n a l l y  t h e  i n t e r m e d i a t e  p e r fo rm a n c e  
l e v e l  f a r m s .  I f  t h e  m on th ly  s u r p l u s  o r  d e f i c i t  was c o n s i d e r e d ,  
t h e  e f f e c t  o f  t h e  i n t e r a c t i o n  o f  r e c e i p t s  an d  paym en ts  was 
o b s e r v a b l e  and  t h e  amount o f  s u r p l u s  o r  d e f i c i t  was d i r e c t l y  r e l a t e d  
t o  farm  p e r f o r m a n c e  l e v e l *  T h re e  t y p e s  o f  p r o d u c t i o n  c o u ld
t h e r e f o r e  be i d e n t i f i e d :  h ig h  o u t p u t ,  i n t e r m e d i a t e  c o s t s  )
h ig h  p e r f o r m a n c e ;  low o u t p u t ,  low c o s t s — i n t e r m e d i a t e  p e r fo rm ­
a n c e ;  i n t e r m e d i a t e  o u t p u t ,  h ig h  c o s t s  ^  low p e rfo rm a n c e *  The
m onth ly  s u r p l u s e s  o r  d e f i c i t s  f l u c t u a t e d  c o n s i d e r a b l y  from  month 
t o  m onth , b u t  e v id e n c e  o f  a  s e a s o n a l  p a t t e r n  d id  e x i s t .  The 
most l i k e l y  p e r i o d  f o r  a  farm  t o  be i n  s u r p l u s  was t h e  summer 
m on ths .
The c u m u la t iv e  m on th ly  s u r p l u s  was found  t o  be a  r e l a t i v e l y  even 
f lo w .  ( F i g u r e  6 * 5 ,4 .  p . 2 4 4 - A l l  Groups R e s u l t , )  F a rm e r s ,  a s  a  
g ro u p ,  d i d  n o t  t e n d  t o  a c c u m u la t e  c a s h ,  b u t  u t i l i s e d  t h e  c a sh  a s  
i t  became a v a i l a b l e  i . e .  a l l o c a t e d  i t  t o  on o r  o f f - f a r m  p u r p o s e s  
b u t  d id  n o t  a c c u m u la te  i t  i n  t h e i r  bank c u r r e n t  a c c o u n t s .  The 
c u m u la t iv e  s u r p l u s  a l s o  gave  an i n d i c a t i o n  o f  t h e  amount o f  c a sh  
w hich was a v a i l a b l e  f o r  s e r v i c i n g  e x t r a  l o a n s .  I t  was c l e a r  t h a t  
t h e  m on th ly  amount was n o t  g r e a t ,  b a sed  on t h e  e l l  g r o u p s  r e s u l t s  -  
a b o u t  £30 p e r  month was a v a i l a b l e  i f  i t  was d o s i r e d  t o  r e m a in  i n  
s u r p l u s  e a c h  m onth . T h is  amount o f  c a s h ,  t o g e t h e r  w i th  c a s h  
p r e s e n t l y  i n v e s t e d  o f f - f a r m  d i d ,  i n  f a c t ,  e q u a l  a p p r o x i m a t e ly  
t h e  amount o f  e x t r a  c a p i t a l  e s t i m a t e d  t o  be a v a i l a b l e  f o r  s e r v i c i n g  
new l o a n s  i n  S e c t io n  6 .2 ,3 *  The h ig h  and i n t e r m e d i a t e  p e r fo rm a n c e  
fa rm s  c o u ld  make g r e a t e r  am ounts  o f  c a sh  a v a i l a b l e  t h a n  a t  p r e s e n t ,  
b u t  t h e  low p e r fo rm a n c e  f a rm s  w ere  u n a b le  t o  do s o .  The d e f i c i t s  
i n c u r r e d  by t h e  low p e r fo rm a n c e  fa rm s  r e p r e s e n t e d  t h e  amount o f  
o v e r d r a f t  r e q u i r e d .  A l th o u g h  t h i s  amount was re d u c e d  a t  c e r t a i n  
p e r i o d s  o f  t h e  y e a r ,  t h e s e  f a r m e r s  anded t h e  seco n d  y e a r  w i th  a  
h i g h e r  o v e r d r a f t  commitment t h a n  a t  t h e  end o f  t h e  f i r s t  y e a r  
s t u d i e d .  I t  m ust be c o n c lu d e d  t h a t  t h i s  farm  g roup  was i n  a 
s e r i o u s  p o s i t i o n  and t h a t  t h e  i n d i v i d u a l  would f i n d  i t  d i f f i c u l t  
t o  remedy t h e  s i t u a t i o n  from  h i s  own r e s o u r c e s .
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The c u m u la t iv e  s u r p l u a  i n  t h e  a l l  g ro u p s  r é s u l t a  tuae exam ined  w i th  
a  view t o  l i n k i n g  t h e  l e v e l  o f  s u r p l u s  w i th  t h e  amount o f  c a p i t a l  
f o rm a t io n  u n d e r t a k e n .  No a s s o c i a t i o n  c o u ld  be e s t a b l i s h e d  betw een 
t h e  amount o f  t h e  m onth ly  c u m u la t iv e  s u r p l u s  and  t h e  c a p i t a l  
e x p e n d i t u r e  e ach  m onth, even  a f t e r  a l l o w in g  f o r  a  p o s s i b l e  t im e  
l a g  betw een o r d e r i n g  t h e  c a p i t a l  i te m  and  i t s  u l t i m a t e  paym en t.  
L im i te d  e v id e n c e  d id  e x i s t  t o  s u g g e s t  a  s e a s o n a l  p a t t e r n  o f  
c a p i t a l  f o r m a t i o n  w i th  p e a k s  i n  May and e a r l y  A utum n/W inter*  Such 
a  s i t u a t i o n  c o u ld  be e x p la i n e d  by f a r m e r s  p u r c h a s in g  c a p i t a l  p r i o r  
t o  t h e  s t a r t  o f  t h e  new s e a s o n  o r  t a k i n g  a d v a n ta g e  o f  o f f - s e a s o n  
d i s c o u n t s .  As i t  i s  h a z a r d o u s  t o  i n t e r p r e t  f a r m e r s '  i n v e s tm e n t  
d e c i s i o n s  from  t h e  r e s u l t a n t  c a p i t a l  f o r m a t i o n ,  t h e  f a r m e r s  were 
a sk e d  t h e i r  m o t iv e s  f o r  c a p i t a l  f o rm a t io n  i n  a  s u r v e y ,  t h e  r e s u l t s  
o f  w hich a r e  r e p o r t e d  i n  C h a p te r  V I I ,  The l i m i t e d  e v id e n c e  t o  
s u p p o r t  e i t h e r  a v a i l a b l e  f u n d s  o r  s e a s o n a l l y  r e l a t e d  m o t iv e s  f o r  
t h e  t im in g  o f  c a p i t a l  f o r m a t i o n ,  would add w e ig h t  t o  an e a r l i e r  
h y p o t h e s i s  t h a t  in v e s tm e n t  d e c i s i o n s ,  and h ence  c a p i t a l  f o r m a t i o n ,  
were  a  random p r o c e s s .
In  t h e  p r e s e n t  c h a p t e r ,  t h e  I ,C ,R ,  o f  t h e  a v e r a g e  t e n a n t e d  and 
owner o c c u p ie d  farm  was e s t i m a t e d  u s in g  r e s u l t s  a v a i l a b l e  from 
C h a p te r  V, I t  was shown t h a t  t h e  a v e r a g e  d a i r y  f a r m e r  m igh t  
have  d i f f i c u l t y  i n  s u p p ly in g  t h e  c a p i t a l  r e q u i r e d .  The c a p i t a l  
f o rm a t io n  p rob lem  o f  West S c o t la n d  d a i r y  f a r m e r s  was e s t a b l i s h e d  
a s  b e in g  one  m ain ly  o f  i n a d e q u a t e  c a sh  f lo w ,  r a t h e r  t h a n  an 
in a d e q u a t e  r e t u r n  on m a r g in a l  in v e s tm e n t  t o  J u s t i f y  f u t u r e  c a p i t a l  
f o r m a t i o n .  S o l u t i o n s ,  end  t h e  c o n s t r a i n t s  on t h e i r  a p p l i c a t i o n  
t o  t h i s  p ro b le m , w ere  c o n s i d e r e d ,  i n c l u d i n g  t h e  p o s s i b i l i t y  o f  
c a p i t a l  b e in g  made a v a i l a b l e  from re d u c e d  p e r s o n a l  c o n s u m p t io n ,  
f a r m - g e n e r a t e d  s o u r c e s ,  end  r e d u c e d  e q u i t y  h o ld in g  i n  t h e  farm 
b u s i n e s s .  I t  was c o n c lu d e d  t h a t  many f a r m e r s  would be u n a b le  t o  
o p t im i s e  t h e i r  c a p i t a l  i n p u t s  due  t o  t h e  e x i s t e n c e  o f  a  con su m p tio n  
v e r s u s  c a p i t a l  f o rm a t io n  d ilem m a. Government a c t i o n  th ro u g h  t h e  
p r o v i s i o n  o f  c a p i t a l  g r a n t s  f o r  s h o r t - t e r m  c a p i t a l  a n d / o r  s u b s i d i s e d  
c r e d i t  was se en  a s  a  means o f  e n a b l in g  d a i r y  f a r m e r s  i n  West S c o t la n d  
t o  u n d e r t a k e  t h e  n e c e s s a r y  c a p i t a l  f o r m a t i o n .
-2 6 5 -
No s tu d y  o f  c a p i t a l  i n v e s tm e n t  would be c o m p le te  w i th o u t  an 
a s s e s s m e n t  o f  t h e  m o d ify in g  i n f l u e n c e  o f  a  f a r m e r ' s  v iew  on t h e  
economic c r i t e r i a  a d o p te d  i n  t h i s  s tudy*  F a r m e r s '  v iew s  on t h e  
in v e s tm e n t  d e c i s i o n  and c a p i t a l  f o rm a t io n  p r o c e s s ,  end  t h e i r  g o a l s  
f o r  t h e  f u t u r e  o f  t h e i r  b u s i n e s s e s  a r e ,  t h e r e f o r e ,  t h e  s u b j e c t  o f  
t h e  p e n u l t i m a t e  c h a p t e r .
- 2 6 7 -
Table  I
T e s t  oF S i g n i f i c a n t  D i f f e r e n c e  betw een  t h e  " C o e f f i c i e n t s  oF 
D e t e r m in a t io n ” o f  t h e  E s t im a t i n g  E q u a t io n s  f o r  " A v a i l a b l e  Cash" 
Regroaeod  on Farm S iz e
Year FarmType
D ependen t
V a r ia b l e
r 2 o f  
l i n e a r  
e s t .
r 2 o f  
l o g -  
l i n e a r  
e s t .
L e v e l  o f  S i g n i f i c a n t  
D i f f e r e n c e  o f  H igher  
r2  Over Lower r ^
1969 /70
T e n a n te d Xg 0 .3332 0 .5624 ***
Owner
O c c u p ie r Xg 0 .3144 0 .3 9 4 0
1970/71
T e n a n te d Xg 0 ,4134 0 ,5550 **
Owner
O c c u p ie r Xg 0 ,4465 0 .4718 NS
***
NS
S i g n i f i c a n t  a t  P = 0 ,0 5  l e v e l  
S i g n i f i c a n t  a t  P = 0 ,01  l e v e l  
S i g n i f i c a n t  a t  P =  0,001  l e v e l  
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T a b le  1 l a  -  T e a t  f o r  S i g n i f i c a n t  D i f f e r e n c e  be tw een  b C o e f f i c i e n t s  
o f  E q u a t io n s  3 and 4
T e n a n te d  Farms
1969/70
R e l a t i o n V ar, d f t  a t  Pffl0.05 9b t s b b + ts b
9 xa 32 2 .0 4 0 .4 8 0 0 0 .9 7 9 2 0 .116 7 < b < 2 .0 7 5 1
13 XlO 32 2 .0 4.................
0 .6 7 5 9 1.3788 0.96B 6< b< 3 ,7262
1970/71
10 Xa 32 2 .0 4 0 .2 1 6 5 0 .4 4 1 7 0 .4 2 1 1 n b < 1 .3 0 4 5
14 Xio 32 2 .0 4 0 .9 9 1 2 2.0220 -1 .0 3 0 8 < b < 3 .0 1 3 2
No s i g n i f i c a n t  d i f f e r e n c e  be tw een  b c o e f f i c i e n t s  o f  Xg and X^g 
T a b le  11b -  T e s t  f o r  S i g n i f i c a n t  D i f f e r e n c e  betw een  b C o e f f i c i e n t s  
o f  E q u a t io n s  3 and 4
Owner O ccup ied 'a rm a
1969/70
R e l a t i o n U ar. d f t  a t  P= 0 ,05 3b l a b
11 Xa 50 2.01 0 .1989 0 .3 9 9 8 1 .4216  ",b<2.2212
15 Xio 50 2.01 0 .3 8 4 8 0 .7 7 3 4 1 .9 9 6 6 'b < 3 .0 5 0 4
1970/71
12 Xa 50 2.01 0 .3 2 9 8 0 .6 6 2 9 1.7241<b<«3.Q499 ■
16 XlG 50 2.01 0 .4 0 3 4 0 .8 1 0 8 1 .4 5 8 0 ( b (3 .0 7 9 6
No s i g n i f i c a n t  d i f f e r e n c e  betw een b c o e f f i c i e n t s  o f  Xg and X^g
Format o f  Source  and D i s t r i b u t i o n  o f  " A v a i l a b l e  Cash" c o m p u ta t io n  s h e e t , 
FARM NO.
FARM type
SOURCE and  DISTRIBUTION o f  CASH 
STATISTICAL YEAR YEAR END
SOURCE OF CASH
Net P r o f i t
Add D e p r e c i a t i o n  on M a ch in e ry ,  Equipm ent and V e h ic le s  
" " F ixed  C a p i t a l
Charge f o r  Board and Lodging  o f  Employees
S a le s  o f  M a ch in e ry ,  E qu ipm en t ,  V e h ic le s  
" " B u i l d in g s  and Land
G r a n ts  r e c e i v e d  on C a p i t a l  E x p e n d i tu r e
P e r s o n a l  Cash i n t r o d u c e d  i n t o  t h e  B u s in e s s
D e c re a s e  i n  V a lu a t io n  o f  L i v e s t o c k ,  C ro p s ,  S t o r e s  
D e c re a s e  i n  Sundry D e b to r s  
D e c re a s e  i n  Cash and Bank B a la n c e s  
( i n c r e a s e  i n  O v e r d r a f t )
I n c r e a s e  i n  Loans and Bonds 
I n c r e a s e  i n  Sundry C r e d i t o r s
Doduct P ro d u c e  consumed i n  t h e  House 
P r i v a t e  S hare  o f  E x p e n d i tu r e
TOTAL CASH "AVAILABLE" WITHIN YEAR
DISTRIBUTION OF CASH
P u r c h a s e s  o f  M a ch in e ry ,  Equipment and V e h ic le s  
" " B u i l d in g s  and Land
I n c r e a s e  i n  V a lu a t io n  o f  L i v e s t o c k ,  C ro p s ,  S t o r e s  
I n c r e a s e  i n  Sundry D e b to r s
D e c re a s e  i n  O v e r d r a f t
I n c r e a s e  i n  Cash and Bank B a la n c e s
D e c re a s e  i n  Loans and Bonds 
D e c re a s e  i n  Sundry C r e d i t o r s
P e r s o n a l  D raw ings ( i n c l u d i n g  " w i f e ’s " w a g e " ) 
T a x a t io n
C a p i t a l  W ithdrawn 
O th e r  D raw ings  
TOTAL CASH "DISTRIBUTED" WITHIN YEAR
- 2 7 8 -  
CHAPTER VII
THE MOTIVES TO INVEST IN WEST SCOTLAND DAIRY FARMS
7 .1  I n t r o d u c t i o n
Economic a n a l y s i s  o f  th o  c a p i t a l  s t r u c t u r e  o f  f a rm s?  such  
a s  has  been a t t e m p te d  i n  e a r l i e r  c h a p t e r s ,  r e l i e d  on th e  assump­
t i o n s  o f  p r o f i t  m a x im is a t io n ,  i n c r e a s e d  incom e , and p r o f i t a b i l i t y ,  
a s  th e  p r i n c i p a l  a im s o f  econom ic a c t i v i t y .  However, i t  i s  un­
d o u b te d ly  t r u e  t h a t ,  i n  r e l a t i o n  t o  s p e c i f i c  d e c i s i o n s ,  m o t iv e s  
o t h e r  th a n  t h o s e  o f  an econom ic n a t u r e  a r e  l i k e l y  t o  be i m p o r t a n t .  
The in v e s tm e n t  p o l i c y  and c a p i t a l  s t r u c t u r e  on a farm  w i l l ,  
t h e r e f o r e ,  be c o n d i t i o n e d  by t h e  m o tiv e s  o f  t h e  i n d i v i d u a l  
f a r m e r .  A lth o u g h  th e  m o tiv e s  o f  th e  f a r m e r ,  which i n i t i a t e  a 
r e s p o n s e  i n  econom ic te r m s ,  a r e  o b v io u s ly  c r i t i c a l  t o  a f u l l e r  
u n d e r s t a n d in g  o f ,  i n  t h i s  c a s e ,  c a p i t a l  i n v e s t m e n t ,  l i t t l e  
p u b l i s h e d  work e x i s t s  on th e  q u e s t i o n  o f  a f o r m e r ' s  m o t iv e s .  
E x i s t i n g  s t u d i e s  showed f a r m e r s  had a low p r o p e n s i t y  t o  borrow 
fu n d s  f o r  i n v e s tm e n t  an d ,  more r e c e n t l y ,  H a r r i s o n   ^ i n d i c a t e d  
c a r e e r  s t a g e  t o  be t h e  p r im a ry  m o t iv a t io n  o f  a f a r m e r .
As no p u b l i s h e d  work e x i s t s  on t h e  s u b j e c t  o f  f a r m e r  m o t i v a t i o n  
on West S c o t la n d  d a i r y  f a rm s ,  i t  was d e c id e d  t o  c o n d u c t  a s u rv e y  
o f  f a r m e r s  i n  th e  above a r e a .  The s u rv e y  e n v is a g e d  had two 
o b j e c t i v e s :  f i r s t l y ,  t o  e s t a b l i s h  th e  p r a c t i c a l i t y  o f  c a r r y i n g
o u t  an a t t i t u d e  s u rv e y  and th e  p rob lem s in v o lv e d ;  and s e c o n d ly ,  
t o  a s s e s s  t h e  non-econom ic  r e a s o n s  g o v e rn in g  th e  m o t i v a t i o n  and 
a t t i t u d e  o f  West S c o t la n d  d a i r y  f a r m e r s  to  c a p i t a l  in v e s tm e n t  in  
t h e i r  f a r m s .  The d e t e r m i n a t i o n  o f  th e  i m p o r ta n t  f a c t o r s  which 
a f f e c t  th e  d e c i s i o n  t o  i n v e s t  s h o u ld  p e rm i t  m o d i f i c a t i o n  o f  th e  
e a r l i e r  economic a n a l y s i s  o f  c a p i t a l  f o rm a t io n  t o  t a k e  a c c o u n t  
o f  t h e  f a r m e r ’s  a t t i t u d e  t o  in v e s tm e n t  d e c i s i o n s .
L it e r a t u r e  re v ie w  S e c t io n  2 , 2 . 3 , p,23
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7 ,2  The Survey
The s u rv e y  was c o n d u c te d  by p e r s o n a l  i n t e r v i e w s  w i th  f a rm e r s  
d u r in g  1 9 7 3 /7 4  and c o v e re d  t h o s e  f a rm e r s  whose farm  r e s u l t s  ware 
a n a ly s e d  i n  t h e  p r e c e d in g  c h a p t e r s  o f  t h i s  s t u d y .  The r e s p o n s e  
t o  t h e  s u rv e y  i s  shown i n  T ab le  7 , 2 , 1 ,  be low .
T a b le  7 , 2 , 1 . R esponse  R a te  t o  M o t iv a t io n  Survey  and Reasons f o r  
N on-R esponse
No* o f  
F a rm ors  
In Sample
No* o f  
Farm ers  
Responding
Reason f o r  
no R esponse R esponse
LARGE 11 11 100
T e n a n ts MEDIUM 15 15 100
SMALL 10 9 1 R e t i r a i 90
LARGE 20 19 1 R e t i r a i 95
Owner
O c c u p ie r s MEDIUM 14 13 1 D eath 93
SMALL 20 19 1 111 H e a l th 90
TOTAL 90 86 93
The r e s p o n s e  r a t e  t o  t h e  s u r v e y  was e f f e c t i v e l y  one hundred  p e r  
c e n t .  No p r a c t i s i n g  f a r m e r  r e f u s e d  t o  answ er t h e  q u e s t i o n s  a s k e d .  
N o n - r e s p o n s e ,  i n  a l l  c a s e s ,  was due t o  l e g i t i m a t e  and u n a v o id a b le  
c a u s e s :  two f a r m e r s  had r e t i r e d ,  one was i l l  and one had d i e d .
.280.
The number o f  q u e s t i o n s  a sk ed  was k e p t  t o  th e  minimum c o n s i s t e n t  
w i th  o b t a i n i n g  t h e  i n f o r m a t i o n  r e q u i r e d .  In t h i s  way, i t  was hoped 
to  e n c o u ra g e  th e  f a rm e r  t o  g i v e  r e a s o n e d  a n sw e rs  t o  t h e  q u e s t i o n s  
p o s e d .  The c h o ic e  o f  q u e s t i o n s  i n c l u d e d  i n  th o  s u r v e y  was i n ­
f lu e n c e d  m ain ly  by t h e  p r e l i m i n a r y  r e s u l t s  o f  t h e  econom ic  d a t a  
a n a ly s e d  i n  C h a p te r s  IV -  VI t o g e t h e r  w i th  q u e s t i o n s  d e s ig n e d  t o  
e s t a b l i s h  t h e  a p p l i c a b i l i t y ,  t o  d a i r y  f a r m e r s  i n  W, S c o t l a n d ,  o f  
f a c t o r s  found  t o  be im p o r t a n t  i n  m o t iv a t in g  f a r m e r s  i n  p r e v i o u s  
p u b l i s h e d  s t u d i e s .  A copy o f  th o  s u rv e y  form u se d  i s  i l l u s t r a t e d  
i n  A ppendiae  I p .  308 .
At t h i s  p o i n t  i t  i s  w orth  commenting on some of  th e  p ro b le m s  
e n c o u n te re d  w i th  t h e  s u r v e y .  In  r e t r o s p e c t ,  i t  was c o n s id e r e d  t h a t  
l o s s  h e lp  m ig h t  have  been g iv e n  t o  t h e  f a r m e r s  i n  a n sw e rin g  some 
o f  t h e  q u e s t i o n s  e , g ,  i n  q u e s t i o n  5 , a l i s t  o f  p o s s i b l e  r e a s o n s  
f o r  i n v e s t m e n t  was s u g g e s t e d .  T h is  may have i n f l u e n c e d  th e  f a r m e r s  
in  t h e i r  r e p l i e s ,  i n  t h a t  th e y  f e l t  o b l ig e d  t o  s e l e c t  a s u g g e s te d  
r e a s o n  even a l t h o u g h  th e y  p e r s o n a l l y  c o n s id e r e d  a n o n - s p e c i f i e d  
r e a s o n  to  be more i m p o r t a n t .  W hile a c c e p t in g  t h i s  p o s s i b l e  
c r i t i c i s m ,  i t  m ust be s t a t e d  t h a t  q u e s t i o n  5 and s i m i l a r  q u e s t i o n s  
do s u p p ly  some i n d i c a t i o n  o f  a f a r m e r ' s  t h i n k i n g .
A p r o p o r t i o n  o f  t h e  f a r m e r s  i n t e r v i e w e d  r e q u i r e d  some a s s i s t a n c e  
t o  answ er th e  q u e s t i o n s  a s k e d  d u e ,  i n  t h e  m ain ,  t o  d i f f e r e n c e s  i n  
th e  d e f i n i t i o n  o f  te rm s  u s e d ,  betw een th e  s u rv e y  and th e  f a rm e r  
e . g .  i n  q u e s t i o n  o n e ,  when a sk ed  a b o u t  p l a n s  f o r  i n v e s tm e n t  some 
f a r m e r s  r e p l i e d  t h a t  th e y  had no p l a n s ,  even th o u g h  u n d e r  t h e  te rm s  
of t h e  s u r v e y ,  c a p i t a l  f o r m a t io n  was p l a n n e d .  T h is  s i t u a t i o n  a r o s e  
due t o  c e r t a i n  fo rm e r s  n o t  a s s o c i a t i n g  in v e s tm e n t  w i th  i n c r e a s e d  
cow num bers ,  b u t  o n ly  w i th  p u r c h a s e d  m a c h in e ry ,  e t c .  T h is  s i t u a t i o n  
was n o t  s e r i o u s  and was e a s i l y  r em e d ie d  th ro u g h  p r o m p t in g .  Some 
d i f f i c u l t i e s  m ig h t  have been a v o id e d  by r e p h r a s i n g  t h e  q u e s t i o n s  
a s k e d ;  su c h  i n s t a n c e s  a r e  d e a l t  w i th  more f u l l y  l a t e r  i n  t h e  t e x t *
The e s t i m a t e s  o f  t h e  f a r m e r s '  a g e s  may be s u b j e c t  t o  e r r o r ,  a s  i t  
was d e c id e d  n o t  t o  r e q u e s t  t h e i r  a g e s  d i r e c t l y .  The age  o f  t h e  
f a rm e r  was t h e r e f o r e  b a sed  on t h e  judgem en t o f  t h e  i n t e r v i e w e r .
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The r e s u l t s  i n  S e c t i o n  7 ,3  a r e  p r e s e n t e d  i n  t h e  form  of f r e q u e n c y  
d i s t r i b u t i o n  t a b l e s  o f  f a rm e r  numbers ( r e s p o n s e s ) .  In  c e r t a i n  
i n s t a n c e s ,  t h e  low  numbers p e r  c e l l  m igh t  be c r i t i c i s e d  as  n o t  
r e p r e s e n t i n g  a n y th in g  c o n s t r u c t i v e  a b o u t  th e  f a r m e r ' s  a t t i t u d e  t o  
th e  q u e s t i o n s  a s k e d .  F o r t u n a t e l y ,  i n  th e  m a j o r i t y  o f  t a b l e s ,  
t h e r e  was u s u a l l y  a t  l e a s t  one c a l l  c o n ta i n in g  f a r m e r  numbers which 
were c l e a r l y  much g r e a t e r  th a n  t h o s e  i n  any o t h e r  c e l l ,  t h u s  i n d i c a t ­
in g  th e  im p o r ta n c e  o f  t h a t  p a r t i c u l a r  f a c t o r .  In  a d d i t i o n ,  th e  
i n f o r m a t io n  a v a i l a b l e  on f a r m e r s '  a t t i t u d e s  t o  i n v e s t m e n t  and c a p i t a l  
f o rm a t io n  was g e n e r a l l y  l i m i t e d  a n d ,  i n  p a r t i c u l a r ,  was n o n - e x i s t e n t  
f o r  West S c o t l a n d  d a i r y  f a r m e r s .  The a n a l y s i s  was hence  c o n s id e r e d  
t o  y i e l d  u s e f u l  e v id e n c e  and t e n t a t i v e  c o n c lu s i o n s  on many a s p e c t s  
o f  t h e  a t t i t u d e  p rob lem  which have been s u rm is e d  i n  t h e  p a s t ,  bu t  
f o r  which no d o cum en tary  e v id e n c e  e x i s t e d  to  s u b s t a n t i a t e  th o  c l a i m s ,
7 .3  R e s u l t s  o f  Survey
The q u e s t i o n  a sk ed  f i r s t  was t o  e s t a b l i s h  w h e th e r  o r  n o t  t h e  
f a rm e r  be ing  i n t e r v i e w e d  had any p l a n s  f o r  c a p i t a l  f o rm a t io n  in  
t h e  n e a r  f u t u r e .  The r e p l i e s  o f  a lm o s t  two t h i r d s  i m p l i e d  th e y  
had no p l a n s .  The p r o p o r t i o n  o f  t e n a n t s  w i th  no p l a n a  (72 p e r  c e n t )  
was h i g h e r  th a n  f o r  th o  owner o c c u p ie r s  (58 p e r  c e n t )  b u t  t h e  d i f ­
f e r e n c e  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  th e  P = 0 ,0 5  l e v e l *
T h is  r e s u l t  s u g g e s t e d  t h a t  t h e  m a j o r i t y  o f  f a r m e r s  were h e s i t a n t  
in  co m m it t in g  f u r t h e r  r e s o u r c e s  t o  d a i r y  f a r m in g .  In  o r d e r  to  
a s s e s s  p o s s i b l e  r e a s o n s  f o r  t h i s  r e l u c t a n c e ,  a l l  t h e  f a r m e r s  were 
a sk ed  t o  p l a c e ,  i n  o r d e r  o f  im p o r ta n c e ,  t h e  m ost d i f f i c u l t  o b s t a c l e s  
i n  p la n n in g  c h a n g es  (Q u e s t io n  1 0 ) ,  T h e i r  r e p l i e s  a r e  shown in  
T a b le  7 , 3 . 1 .  on t h e  f o l l o w in g  p a g e .
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T a b le  7 . 3 , 1 .  O b a ta c le s  t o  C a p i t a l  F o rm a t io n  -  D i s t r i b u t i o n  by 
Farm er Numbers
O b s t a c l e s  t o  
C a p i t a l  F o rm a t io n
ORDER OF PREFERENCE
TENANTS OWNER OCCUPIERS
1 2 3 4 1 2 3 4 5
S o u rc e s  o f  
A dvice
P la n n in g
D i f f i c u l t i e s 1 1 2 2 5 3 - - *-
Labour
D i f f i c u l t i e s 2 2 1 2 4 3 2 2 -
O b ta in in g
C a p i t a l 7 6 1 - 9 5 3 - -
D i f f i c u l t y  i n  
Changing System 4 2 1 1 9 2 4 - -
F u tu r e
U n c e r t a in t y 3 4 2 9 5 2 - 1
R a te  o f  I n t e r e s t  
on Borrowed C a p i t a l 4 - 2 - 5 8 4 - -
O ther
R easons 14 - - 10 - 1 - —
A n a l y s i s  o f  th e  above  t a b l e  showed t h a t  d i f f i c u l t y  i n  o b t a i n in g  
c a p i t a l  was t h e  p r im a ry  i n h i b i t i o n  among th e  s u g g e s t e d  r e a s o n s  f o r  
t e n a n t s  n o t  hav ing  p l a n s  f o r  c a p i t a l  f o rm a t io n *  T h is  r e a s o n  was 
fo l lo w e d  j o i n t l y  by d i f f i c u l t y  i n  chang ing  t h e  e x i s t i n g  farm  
sy s tem  and th e  r a t e  o f  i n t e r e s t  on borrow ed  c a p i t a l .  Owner 
o c c u p ie r s  s e l e c t e d  o b t a i n in g  c a p i t a l ,  ch a n g in g  s y s te m ,  and f u t u r e  
u n c e r t a i n t y ,  a s  b e in g  j o i n t l y  mpat c r i t i c a l *  Bnth thcr owner' b o o g i e d  
and t e n a n t e d  f a r m e r  g r o u p s  c o n s id e r e d  r e a s o n s  o t h e r  th a n  t h o s e  
s u g g e s t e d ,  to  be i m p o r t a n t  f a c t o r s  a f f e c t i n g  c a p i t a l  f o rm a t io n *
As m igh t  be e x p e c te d  th e  " o t h e r  r e a s o n s "  te n d e d  t o  d i f f e r  between 
th e  two g r o u p s .  T e n a n ts  s u g g e s t e d  t h a t  l a c k  o f  c o - o p e r a t i o n  o f  
l a n d l o r d s  was a s e r i o u s  d i s i n c e n t i v e  t o  e x p a n s io n  and t e c h n i c a l  
p r o b le m s ,  s u c h  a s  s l u r r y  d i s p o s a l ,  were a l s o  c i t e d  a s  draw backs*
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Owner o c c u p i e r s  c o n s id e r e d  t h e  d i f f i c u l t y  o f  o b t a i n i n g  a b u i l d e r  
t o  c a r r y  o u t  r e q u i r e d  a l t e r a t i o n s  t o  be t h e  g r e a t e s t  r e s t r i c t i o n .  
Both g r o u p s  c o n t a i n e d  f a r m e r s  who s a i d  t h e r e  were no p ro b le m s  a t  
a l l  and s i x  f a r m e r s  s t a t e d  t h a t  t h e  r e a s o n  f o r  t h e i r  hav ing  no 
p l a n e  f o r  t h e  n e a r  f u t u r e ,  was due t o  t h e i r  h av in g  r e c e n t l y  com­
p l e t e d  a m a jo r  c a p i t a l  f o r m a t io n  p r o j e c t .
The t h i r t y - o n e  f a r m e r s  who d i d  have p l a n s  f o r  c a p i t a l  f o r m a t io n  
were a s k e d  t h e  d e t a i l  i n  which th e y  p r e p a r e d  f o r  t h e i r  i n v e s tm e n t  
d e c i s i o n s  ( Q u e s t io n  2a ) ,  and w h e th e r  th e y  p r e p a r e d  t h e  d e t a i l s  
th e m s e lv e s  ( Q u e s t io n  2b ) ,
T ab le  7 , 3 , 2 , P la n n in g  D e t a i l  -  D i s t r i b u t i o n  by Farm er Numbers 
w i th  P la n s
Farm
Type
D e t a i l s  
W ith 
P. & L, 
A ccount
D e t a i l s
With
Budget




D e t a i l s
L ess
D e t a i l e d
T o ta l
Farm ers
W ith
P la n s
T e n a n te d — 1 1 - 8 10
Owner
O ccupied 3 2 1 3 12 21
TOTAL 3 3 2 3 20 31
The d a i r y  f a r m e r s  u n d e r  s tu d y  a p p a r e n t l y  d id  n o t  b a se  t h e i r  i n v e s t ­
ment d e c i s i o n s  on d e t a i l e d  econom ic  c a l c u l a t i o n s ,  a s  v e ry  few p l a n s  
were p r e p a r e d  w i th  t h e  a id  o f  p r o f i t  and l o s s  a c c o u n t s ,  b u d g e t s ,  o r  
c a s h  f lo w s .  Of t h e  f a r m e r s  ( b ) p r e p a r i n g  d e t a i l s  w i th  p r o f i t  and 
l o s s  a c c o u n t s ,  b u d g e t s ,  o r  c a sh  f lo w s ,  o n ly  two p r e p a r e d  th e  d e t a i l s  
t h e m s e lv e s .  Most h e lp  i n  p r e p a r a t i o n  was g iv e n  by b a n k e rs  and  th e  
C o l l e g e  A d v iso ry  S e r v i c e ,
S in c e  most d a i r y  f a r m e r s  do n o t  b a se  t h e i r  i n v e s t m e n t  d e c i s i o n s  on 
some form o f  b u d g e t ,  i t  was w o r th  c o n s i d e r i n g  how f a r  t h e  e x i s t e n c e
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o f  Government c a p i t a l  g r a n t s  i n f l u e n c e d  t h e  i n v e s t m e n t  d e c i s i o n  
and a l s o  w h e th e r  o r  n o t  t h e  f a r m e r s  e x p e c te d  e r a t e  o f  r e t u r n ,  
i n  t h e  fo rm a l  s e n s e  o f  t h e  t e rm ,  from t h e i r  c a p i t a l  i n p u t s .
T a b le  7 , 3 , 3 ,  I n f l u e n c e  o f  C a p i t a l  G ra n ts  on t h e  L eve l  o f
C a p i t a l  F o rm a t io n ;  R a te  o f  R e tu rn  E x p e c te d  -  
D i s t r i b u t i o n  by Farm er Numbers
I n f l u e n c e o f  Cost E x p e c ta t io n  o f a % R a te  o f  R e tu rn
Farm
Type G ross Net N e i th e r A R a te No R ate
Amount o f  R a te  
E x p e c te d  %
Coât Coat E x p e c te d Expected 0-5 5 ,1 - 1 5 1 5 ,1  + No,E s t
T en an ted - 9 1 6 4 2 — 2 2
Owner
O ccupied 4 11 6 7 14 - — 2 5
TOTAL 4 20 7 13 IB 2 ~ 4 7
From t h e  above t a b l e  i t  was c l e a r  t h a t  th e  l a r g e  m a j o r i t y  o f  f a r m e r s  
w i th  p l a n s  f o r  c a p i t a l  f o r m a t io n  to o k  i n t o  a c c o u n t  t h e  n e t  c o s t  
( i , e ,  g r o s s  c o s t  l e s s  c a p i t a l  g r a n t )  o f  t h e  p r o p o se d  c a p i t a l  fo rm a­
t i o n ,  when f o r m u la t in g  a d e c i s i o n  t o  i n v e s t .
The m a j o r i t y  o f  f a r m e r s  had no e x p e c t a t i o n  o f  a p e r c e n ta g e  r a t e  o f  
r e t u r n .  T h is  r e s u l t  was b i a s e d  by t h e  owner o c c u p i e r s  a s  i t  can  be 
se en  t h a t  t e n a n t s  t e n d e d  t o  e x p e c t  a r a t e  o f  r e t u r n  on t h e i r  c a p i t a l ,  
Tho f o rm e rs  who s t a t e d  t h a t  th e y  e x p e c te d  a p e r c e n t a g e  r o t e  o f  r e ­
t u r n  were q u e s t i o n e d  more c l o s e l y  r e g a r d in g  th e  a c t u a l  p e r c e n ta g e  
t h a t  th e y  a n t i c i p a t e d .  I t  was fou n d  t h a t  seven  o f  t h e  t h i r t e e n  
fo rm e rs  e x p e c t in g  a  r a t e  o f  r e t u r n  c o u ld  a t t a c h  no d e f i n i t e  v a lu e  
to  t h e i r  e x p e c t a t i o n s .  T h is  was i n t e r p r e t e d  t o  mean t h a t  f a r m e r s  
do e x p e c t  so m e th in g  i n  r e t u r n  (sa y  an i n c r e a s e  o f  x g a l l o n s  o f  m i lk )  
b u t  do n o t  t h i n k  i n  te rm s  o f  a p e r c e n ta g e  r e t u r n ,  A r e p h r a s i n g  o f  
q u e s t i o n s  9a and b m igh t w e l l  have e l i c i t e d  more i n f o r m a t i o n  i n  t h i s  
i n s t a n c e .
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The m o tiv e  b e h in d  on in v e s tm e n t  d e c i s i o n  w i l l  d e te r m in e  th e  ty p e  
o f  c a p i t a l  f o r m a t io n  which o c c u r s .  The f a r m e r s  were t h e r e f o r e  
p r e s e n t e d  w i th  s e v e r a l  p o s s i b l e  m o t iv e s  and a sk e d  t o  c o n s i d e r  
w h e th e r  th e y  were a p p l i c a b l e  o r  n o t .  T ab le  7 . 3 , 4 .  i n d i c a t e s  th e  
number o f  fo rm e rs  who s e l e c t e d  each  f a c t o r ,  w h e th e r  s i n g l y  o r  in  
a c o m b in a t io n  o f  two o r  more f a c t o r s ^  F o r  a more d e t a i l e d  
a n o l y s i s  o f  th e  c o m b in a t io n s  s e l e c t e d  s e e  A ppendix  I I  T a b le s  1 
and 2 *
T a b le  7, 3,44  M o tiv e s  f o r  C a p i t a l  F o rm a tion  -  D i s t r i b u t i o n  by 
Form er Numbers
M o tiv e s  f o r  
C a p i t a l  
F o rm a t io n
FARM TYPE
T e n a n te d OwnerO ccupied
A ll
Farms
Slow D o c l in o  
i n  P r o f i t s - - -
M a in ta in
P r o f i t s - 3 3
I n c r e a s e
P r o f i t s 3 6 9
Improve Working 
C o n d i t io n s 6 14 20
I n c r e a s e  Labour 
E f f i c i e n c y 3 11 14
C a p i t a l
A v a i l a b l e 4 8 12
Tax
C o n s i d e r a t i o n s — 3 3
O th e r 2 8 Î 0
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Improvement o f  working c o n d i t i o n s  (w o rk ers  end f a r m e r )  was con­
s i d e r e d  t o  be t h e  most f r e q u e n t  m o tive  f o r  c a p i t a l  f o r m a t i o n ,  
fo l lo w e d  by th e  d e s i r e  t o  i n c r e a s e  l a b o u r  e f f i c i e n c y  and u t i l i s e  
a v a i l a b l e  c a p i t a l  i n  t h e  form o f  Government g r a n t s .  R e f e re n c e  t o  
th e  d e t a i l e d  c o m b in a t io n s  o f  m o t iv e s  f o r  c a p i t a l  f o r m a t i o n ,
Appendix  I I  T a b le  2 ,  i n d i c a t e d  t h a t  on ly  f i v e  f a r m e r s  a s s o c i a t e d  
b e t t e r  working c o n d i t i o n s  o r  i n c r e a s e d  l a b o u r  e f f i c i e n c y  w i th  i n ­
c r e a s e d  l e v e l s  o f  p r o f i t .  T h is  number i n c r e a s e d  t o  n in e  f a r m e r s ,  
i f  a l l  t h e  s t a t e d  m o tive  c o m b in a t io n s  which i n c l u d e d  i n c r e a s e d  
p r o f i t s  as a m o tiv e  were c o n s i d e r e d .  Th is  s i t u a t i o n  c o u ld  be 
i n t e r p r e t e d  t o  S u g g e s t  t h a t  t h e  f a r m e r s ,  when th e y  i n c r e a s e d  l a b o u r  
e f f i c i e n c y ,  im proved  working c o n d i t i o n s ,  e t c . ,  fo rs a w  no e f f e c t  on 
th e  l e v e l  o f  farm  p r o f i t .  A l t e r n a t i v e l y ,  i t  was more l i k e l y  t h a t  
f a rm e r s  d id  n o t  s e e  a c l e a r  l i n k  between an i n c r e a s e d  p r o f i t s  m o tiv e  
and th e  o t h e r  m o t i v e s .  S in c e  t h e  fa rm s a n a ly s e d  above o n ly  i n c l u d e d  
th e  t h i r t y - o n e  f a r m e r s  i n t e n d i n g  c a p i t a l  f o r m a t i o n ,  i t  was p e rh a p s  
n o t  s u r p r i s i n g  t h a t  none o f  t h e  f a r m e r s  c o n s id e r e d  r e d u c in g  th e  
r a t e  o f  d e c l i n i n g  p r o f i t s  a s  a m o t iv e .  The r e p l i e s  under  th e  
he a d in g  " o t h e r "  m o t iv e s  a g a in  p ro v ed  a v a lu a b l e  i n s i g h t  i n t o  
in v e s tm e n t  d e c i s i o n  m o t iv e s ;  i t  was found t h a t ,  a p a r t  from a 
g e n e r a l  w ish  t o  r e d u c e  c o s t s  and i n c r e a s e  t h e  e f f i c i e n c y  o f  t h e  
e x i s t i n g  s y s te m ,  th e  need  f o r  s t o c k  accom m odation was t h e  most 
f r e q u e n t  m o t iv e .
The t im in g  o f  c a p i t a l  f o rm a t io n  has  an i m p o r t a n t  e f f e c t  on th e
c a s h  f lo w  o f  t h e  farm  b u s i n e s s .  Hence th o  f a r m e r s  were a sked
q u e s t i o n s  to  e s t a b l i s h  what f a c t o r s  i n f l u e n c e d  t h e  t im in g  o f  t h e i r
in v e s tm e n t  d e c i s i o n s ,  and w h e th e r  t h e  c a p i t a l  f o r m a t io n  was r e -
(2  ^g a rd e d  as  r e p la c e m e n t  o r  a s  n e t  c a p i t a l  f o r m a t io n  , T ab le  7 , 3 , 5  
i l l u s t r a t e s  t h e  d i s t r i b u t i o n  o f  r e p l i e s  t o  t h e s e  two q u e s t i o n s  
( A n a ly s i s  b a sed  on r e p l i e s  t o  q u e s t i o n s  3 and 6 ) .
(2 )
R a th e r  th a n  u s in g  th e  te rm  n e t  c a p i t a l  f o r m a t i o n ,  th e  term  
a d d i t i o n a l  i n v e s tm e n t  was used  i n  t h e  i n t e r v i e w s  w i th  f a r m e r s .  
The f a r m e r s  were p rom pted  to  t r y  to  e n s u r e  t h a t  th e y  u n d e r s to o d  
th e  d i f f e r e n c e  betw een th o  te rm s  r e p la c e m e n t  and a d d i t i o n a l  as 
u sed  i n  th o  s u r v e y .
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The f a r m e r s  i n t e r v i e w e d  c o n s id e r e d  t h a t  m ost o f  t h e i r  p la n n e d  
c a p i t a l  f o r m a t io n  f a l l  i n t o  th o  n e t  fo rm a t io n  c a t e g o r y .  T h is  
r e s u l t  was q u i t e  u n e x p e c te d  when r e l a t e d  t o  t h e  a c t u a l  g r o s s  
c a p i t a l  f o r m a t io n  u n d e r ta k e n  i n  p r e v i o u s  y e a r s ,  ( S e c t i o n  6 , 4 , 2 , ! , )  
and when i t  i s  c o n s i d e r e d  r e p la c e m e n t  c a p i t a l  f o r m a t io n  i s  an un­
a v o id a b l e  r e q u i r e m e n t  o f  o i l  b u s i n e s s e s .
The r e p l i e s  t o  t h e  q u e s t i o n s  on t h e  t im in g  o f  g r o s s  c a p i t a l  fo rm a­
t i o n  were i n t e r e s t i n g  b e c a u s e  o f  t h e  low e m p h a s is  p l a c e d  on a v a i l ­
a b l e  fu n d s  a s  a  f a c t o r  i n f l u e n c i n g  i t s  t im in g .  T h is  p a t t e r n  d i d ,  
how ever, f i t  t h e  e a r l i e r  r e p l i e s  t o  ty p e  o f  c a p i t a l  f o rm a t io n  
p ro p o s e d ,  i n  t h a t  n e t  c a p i t a l  f o r m a t io n  i s  more l i k e l y  t o  be 
g o v e rn e d  by s e a s o n a l  and  a v a i l a b i l i t y  o f  Government g r a n t  f a c t o r s ,  
th a n  would r e p l a c e m e n t  c a p i t a l  f o r m a t i o n .  The r e s u l t s  showed t h a t  
s e a s o n a l  c o n s i d e r a t i o n s  were t h e  main d e te r m in a n t  o f  when c a p i t a l  
f o rm a t io n  o c c u r r e d .
A s s o c i a t e d  w i th  t h e  u l t i m a t e  t im in g  o f  t h e  p la n n e d  c a p i t a l  f o r m a t io n  
was t h e  i n v e s tm e n t  d e c i s i o n - l a g  i , e ,  t h e  t im e  w hich  e l a p s e d  betw een 
f i r s t  c o n c e p t io n  o f  a  p l a p  and t h e  e x e c u t io n  o f  a p l a n .  In  g e n e r a l ,  
o i l  t h e  f a r m e r s  con fo rm ed  t o  a  s i m i l a r  p a t t e r n  r e g a r d i n g  t h e  
d e c i s i o n - l a g  p e r i o d .  In p r i n c i p l e ,  t h e  l o n g e r  t h e  l i f e  o f  th e  
c a p i t a l  a s s e t ,  t h e  l o n g e r  was t h e  d e c i s i o n - l a g  p e r i o d .  Most 
d e c i s i o n s  t o  i n c r e a s e  s t o c k  numbers were t a k e n  i n  u n d e r  t h r e e  m on ths ,  
equ ipm en t  and v e h i c l e s  i n  up t o  s i x  m on ths ,  w hereas  t h e  d e c i s i o n - l a g  
i n  t h e  c a s e  o f  f i x e d  c a p i t a l  was a lm o s t  a lw ays  i n  e x c e s s  o f  one y e a r .
The a t t i t u d e  o f  t h e  f a rm e r  to w a rd s  h i s  farm  w i l l  i n e v i t a b l y  i n f l u e n c e  
h i s  in v e s tm e n t  d e c i s i o n s .  Two q u e s t i o n s  (12 and 1 3 )  wore a sked  w i th  
th e  aim o f  a s s e s s i n g  fa rm e r  a t t i t u d e s .
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Tab le  7 . 3 . 6 .  P r o p o n s i t y  t o  I n v a a t  i n  Farming and A c c e p ta n c e
o f  E x i s t i n g  S t a n d a r d  o f  L iv ing  -  D i s t r i b u t i o n  by 
Farmor Mumbora
FARM
I n v e s t m e n t
P r e f e r e n c e
P r o p a r o d n e s s  t o  M a i n t a i n  
p r e s e n t  l i v i n g  s t a n d a r d  t o  
a l l o w  i n c r e a s e d  i n v e s t m e n t .
TYPE I n t o
Farming
O u t s id e
Farming
Both Yos No
Te na n te d 15 2 18 31 4
Owner
Occupied 26 4 21 43 8
TOTAL 41 6 39 74 12
............. - .......................... - . . .  --------------- ----
Tho f a r m o rs  u n d e r  s t u d y  f o l l o w o d  t h e  p a t t e r n  found by o t h o r  w r i t e r s ,  
t h a t  f a r m e r s  were p r e p a r e d  t o  mako s a c r i f i c e s  i n  t e r m s  of  s t a n d a r d  
o f  l i v i n g  t o  mako a d d i t i o n a l  f u n d s  a v a i l a b l e  f o r  n o t  c a p i t a l  fo rm a­
t i o n  on t h e i r  f a r m s .  Tho d é c i s i o n  n o t  t o  mako s a c r i f i c e s  was found 
t o  be a g e - r e l a t e d .  A l l  t h e  t e n a n t  f a r m e r s  an sw er ing  n e g a t i v e l y  wore 
e s t i m a t e d  t o  be i n  t h e  o v e r  50 y e a r s  o ld  age g r o u p .  A l l  tho  owner  
o c c u p i o r s  a n s w e r in g  n e g a t i v e l y  wore i n  t h e  f o r t y - f i v e  p l u s  ago g r o u p ,  
w i t h  one e x c e p t i o n ,  who was undor  t h e  t h r e a t  o f  c o m pu lso ry  p u r c h a s e  
o f  h i s  f a rm .  As i n  t h o  c a s e  o f  t h e  t e n a n t s ,  t h e  m a j o r i t y  o f  ownor 
o c c u p i e r s  i n  t h e  o v e r  45 ago g r o u p ' w e r e ,  i n  f a c t ,  o v e r  f i f t y  y e a r s  
o l d .
( 3 )
(3 ) L i t e r a t u r e  r e v ie w  S e c t i o n  2 . 2 , 3 .  p .  22
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Very few f a r m e r s  s t a t e d  a p r e f e r e n c e  t o  i n v e s t  o u t s i d e  f a r m i n g ,  
showing t h a t  t h e i r  p r im a r y  i n t e r e s t  l a y  i n  t h e  s u o c e s a  o f  t h e i r  
farm b u s i n e s s .  A v e ry  h ig h  p r o p o r t i o n  o f  f a r m e r s ,  however ,  d i d  
i n d i c a t e  t h a t  t h e y  l i k e d  t o  be a b l e  t o  i n v e s t  i n  b o th  fa rm ing  and 
o t h e r  a c t i v i t i e s  t h u s  l e s s o n i n g  t h e  dependence  on one s o u r c e  o f  
income.
Having a s s e s s e d  t h e  a n t i c i p a t e d  h ig h  p r o p e n s i t y  t o  i n v e s t  i n  d a i r y  
fa rm ing  by t h e  sa m p le  f o r m e r s ,  q u e s t i o n s  were a s k e d  w i t h  a view t o  
e s t a b l i s h i n g  an o r d e r  o f  p r e f e r e n c e  f o r  t h e  p o s s i b l e  t y p e s  o f  
c a p i t a l  f o r m a t i o n  on f a r m s .  In a d d i t i o n ,  t h e  q u e s t i o n s  were d e s i g n e d  
t o  i n d i c a t e  t h e  e f f e c t  s o u r c e  o f  c a p i t a l  (own f u n d s ,  c r e d i t ,  o r  
Government  g r a n t )  m igh t  have on t h e  o r d e r  o f  p r e f e r e n c e  s t a t e d  by 
t h e  f a r m e r s .  ( Q u e s t i o n s  15 and 16 on Su rvey  Form) ,
T a b le  7 . 5 . 7 .  Order  o f  P r e f e r e n c e  f o r  V a r ious  Types of
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In q u e s t i o n  1 5 ,  a l i m i t  o f  £ 5 ,000  tuas s t a t e d  a s  t h e  maximum b o r ­
rowed c a p i t a l  a v a i l a b l e ,  i n  o r d e r  t o  g i v e  t h e  f a r m e r  a f i n i t e  
l i m i t .  T h i s  l i m i t  c o u ld  be c r i t i c i s e d  on t h e  b a s i s  t h a t  £5 ,000  
may seem a r e l a t i v e l y  s m a l l  amount  t o  some f a r m e r s ,  y e t  be con­
s i d e r e d  a m ajo r  i n v e s t m e n t  t o  o t h e r s .  On b a l a n c e  t h e  l i m i t  was 
f e l t  j u s t i f i e d  aS i t  d i s c o u r a g e d  f a r m e r s  s u g g e s t i n g  u n r e a l i s t i c  
p l a n s .
Both t h e  owner  o c c u p i e r s  and t e n a n t s  showed a p r e f e r e n c e  f o r  
b u i l d i n g s ,  t h o  p r e f e r e n c e  be in g  o n ly  s l i g h t  i n  t h o  coso  o f  t h e  
t e n a n t s  b u t  q u i t e  marked f o r  th o  owner o c c u p i e r s .  S t o c k  c a p i t a l  
was r a t e d  n e x t  t o  b u i l d i n g s  a s  a f i r s t  c h o i c e ,  w i t h  m ach inery  and 
v e h i c l e s  t h i r d  and f o u r t h  r e s p e c t i v e l y .  The o r d e r  o f  p r e f e r e n c e  
r e v e a l e d  by t h e  f a r m e r s  would a p p e a r  t o  i n d i c a t e  t h a t  many f o r m e r s  
were f u l l y  s t o c k e d  w i t h i n  t h e  l i m i t s  s e t  by e x i s t i n g  b u i l d i n g s  and 
t h a t ,  i f  e x t r a  c a p i t a l  became a v a i l a b l e ,  i t  would be used  t o  p r o v i d e  
b u i l d i n g s  s o  t h a t  t h e  s t o c k  c a p i t a l  c o u ld  be i n c r e a s e d .
The " o t h e r "  o n - f a r m s  g roup  c o n s i s t e d  l a r g e l y  o f  f a r m e r s  who s t a t e d  
t h e i r  f i r s t  c h o i c e  would be l a n d ,  a l t h o u g h  t h e y  a d m i t t e d  t h a t  
£ 5 ,0 0 0  would n o t  buy much l a n d  a t  c u r r e n t  p r i c e s .  Remarkab ly ,  
t h i s  g roup  o f  t h e  t e n a n t  f a r m e r s  a l s o  s t a t e d  t h e y  would l i k e  t o  
p u r c h a s e  l a n d .
The " o t h e r "  o f f - f a r m s  g ro u p  c o m p r i s e d ,  t h o s e  f a r m e r s  who would n o t  
c o n s i d e r  any f u r t h e r  dep loyment  o f  c a p i t a l  i n  d a i r y i n g  and t h o s e  
who c o n s i d e r e d  no n o t  c a p i t a l  f o r m a t i o n  was n e c e s s a r y  on t h e i r  
p a r t i c u l a r  f a rm s  a t  t h a t  t i m e .
The f a r m e r s  were t h e n  asked  i f  t h e  f a c t  t h a t  t h e  £ 5 ,0 0 0  was an 
i n t e r e s t  f r e e  l o a n  o r  t h e i r  own c a p i t a l ,  would a l t e r  t h e i r  o r d e r  
o f  p r e f e r e n c e .  The s o u r c e  o f  funds  would n o t  a f f e c t  t h e  c h o i c e  o f  
t e n a n t  f a r m e r s ,  b u t  f o u r  owner o c c u p i e r s  would have a l t e r e d  t h e i r  
o r d e r  o f  p r e f e r e n c e .  Three  f a r m e r s  would have i n v e s t e d  o u t s i d e  
fa rm ing  when f a c e d  w i th  t h i s  s i t u a t i o n ,  and t h e  f o u r t h  would have 
changed  from no o n - f a r m  c a p i t a l  f o r m a t i o n  t o  m ac h in e ry  p u r c h a s e s  
as  a f i r s t  c h o i c e .
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F i n a l l y . ,  t h e  f a r m e r s  were asked  t o  say  i f  a l i m i t e d  c a p i t a l  s u p p ly  
would a l t e r  the i i?  c h o i c e  as  f i r s t  s t a t e d .  Two t e n a n t s  would have 
cha nged  t h e i r  p r e f e r e n c e  f rom , i n  one c a s e ,  b u i l d i n g s  t o  s t o c k  
and t h e  o t h e r  f rom m ach inery  t o  s t o c k .  Two ownor o c c u p i e r s  would 
have changed  from o f f - f a r m  i n v e s t m e n t  and b u i l d i n g s  r e s p e c t i v e l y  
t o  no o f f - f a r m  i n v e s t m e n t  and no b u i l d i n g s  r e s p e c t i v e l y ,  A t h i r d  
owner o c c u p i e r  would have a l t e r e d  h i s  p r e f e r e n c e  from b u i l d i n g s  t o  
m a c h i n e r y .
In o r d e r  t o  i n v e s t i g a t e  t h o  l i k e l y  f u t u r e  p a t t e r n  o f  c a p i t a l  f o rm a­
t i o n  i n  West S c o t l a n d  d a i r y  f a rm ing  and a s s e s s  t h e  p r e s e n t  f e e l i n g  
of  f a r m e r s  t o w a r d s  d a i r y  f a r m i n g ,  t h e  f a r m e r s  were a sked  t h e i r  
long  t e rm  o b j e c t i v e s  f o r  t h e i r  f a r m s .
T a b le  7 . 3 , 8 ,  Long Term O b j e c t i v e s  o f  Farmers  -  D i s t r i b u t i o n  by 
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Most f a r m e r s  c o n s i d e r e d  h i g h e r  p r o f i t s  t o  be t h e i r  p r im a ry  l o n g - t e r m  
o b j e c t i v e  a l t h o u g h  t h i s  view was more p r e v a l e n t  among t h e  t e n a n t s ,
42 p e r  c e n t  compared t o  33 p e r  c e n t  o f  t h e  owner o c c u p i e r s ^ ^ \  T h i s  
r e s p o n s e  o f  t h e  f a r m e r s  was an a p p a r e n t  c o n t r a d i c t i o n  t o  t h e  m o t i v e s  
g i v e n  p r e v i o u s l y  f o r  p r o c e e d in g  w i th  c a p i t a l  f o r m a t i o n .  The s i t u a t i o n  
c o u l d  be r a t i o n a l i s e d  i f  i t  was assumed t h a t  i n c r e a s i n g  p r o f i t s  was 
t h e  lo n g  t e rm  g o a l  whereas  improved  working c o n d i t i o n s ,  i n c r e a s e d  
l a b o u r  e f f i c i e n c y ,  e t c . ,  was t h e  im m edia te  r e q u i r e m e n t  on t h e  sample 
f a r m s .  H ighe r  r e t u r n  on c a p i t a l  end on e a s i e r  l i f e  were a l s o  f a v o u r ­
ed by t h o  t e n a n t s ,  w he re as  t h e  owner o c c u p i e r s  o p t e d  f o r  h i g h e r  
p r o f i t s  and an e a s i e r  l i f e .  A r e l a t i v e l y  s m a l l  number  o f  t e n a n t s  
were i n  t h e  p o s i t i o n  ibhore t h e y  c o n s i d e r e d  s u r v i v a l  t o  be t h e i r  main 
o b j e c t i v e .  The number o f  owner  o c c u p i e r s  i n  t h i s  c a t e g o r y  was h i g h e r  
08 a p r o p o r t i o n  o f  t h e  t o t a l  f a r m e r s .  The number o f  f a r m e r s  s t a t i n g  
o t h e r  o b j e c t i v e s  as  t h e i r  p r im a ry  aim,  d i f f e r e d  on ly  s l i g h t l y  between 
th e  two t e n u r e  g r o u p s .  These f o r m e r s  i n d i c a t e d  t h a t  good h u s b a n d ry ,  
m a i n t e n a n c e  o f  t h e  s t a t u s  quo ,  and job  s a t i s f a c t i o n  were t h e i r  g o a l s .
In C h a p t e r s  IV and VI h igh  d e pe ndenc e  on t h e i r  own r e s o u r c e s  was 
n o t e d  as  a f e a t u r e  o f  d a i r y  f a r m e r s  i n  West  S c o t l a n d ,  and a l s o  t h e  
d i f f i c u l t y  which would be f a c e d  by t h e  a v e r a g e  f a r m e r  i n  o p t i m i s i n g  
h i s  c a p i t a l  i n p u t  t o  maximise  p r o f i t  i f  r e l y i n g  on farm p r o f i t s  a s  
t h e  on ly  s o u r c e  o f  f i n a n c e .  The sample  f a r m e r s  who had i n v e s t m e n t  
p l a n s  were a s k e d ,  t h e r e f o r e ,  t o  i n d i c a t e  t h e  p r o p o s e d  method o f  f i n a n c ­
ing t h e  c a p i t a l  f o r m a t i o n .  T h e i r  r e p l i e s  a r e  t a b u l a t e d  i n  T a b le  7 , 3 , 9 ,
Own r e s o u r c e s  was t h e  main s i n g l e  s o u r c e  o f  f i n a n c e  f o r  on - fa rm  
c a p i t a l  f o r m a t i o n ,  f o l l o w e d  by bank  o v e r d r a f t s ,  and t h e n  ' o t h e r '  l o a n s .  
Of t h e  n i n e  r e m a in i n g  f a r m e r s  who p l a n n e d  t o  i n v e s t ,  s i x  s a i d  th e y  
would use  a c o m b i n a t i o n  o f  own r e s o u r c e s  and bank o v e r d r a f t ,  two 
would use  t h e i r  own r e s o u r c e s  and p r i v a t e  l o a n s ,  and t h e  n i n t h  would 
use  own r e s o u r c e s ,  bank o v e r d r a f t ,  and ' o t h e r *  l o a n s .  As was found  i n  
C h a p t e r  VI, t h e  r e l u c t a n c e  o f  f a r m e r s  t o  use bo r row ed  f u n d s ,  and i n  
p a r t i c u l a r  h i r e  p u r c h a s e ,  was c o n f i r m e d .  The f a r m e r s  a p p e a r e d  t o  have 
d i f f i c u l t y  i n  s u g g e s t i n g  t h e  p r o p o r t i o n  o f  e ach  t y p e  o f  f i n a n c e  t h e y  
would use* In g e n e r a l ,  t h e  p r o p o r t i o n  o f  own r e s o u r c e s  was u s u a l l y  
n o t  l e s s  th a n  f i f t y  p e r  c e n t  o f  t h e  t o t a l  c a p i t a l  r e q u i r e d ,
w During q u e s t i o n i n g  i t  became c l e a r  t h a t  many f a r m e r s  had 
d i f f i c u l t y  i n  making t h e  d i s t i n c t i o n  be tween  h i g h e r  p r o f i t s  
and h i g h e r  r e t u r n  on c a p i t a l .
*294*
T a b le  7 * 3 . 9 ,  Method o f  F i n a n c i n g  I n v e s t m e n t  P l a n s  -  Number o f  




R e s o u r c e s
P r i v a t e  
Loans O v e r d r a f t  '
H i r e
P u r c h a s e
Other
Loans
T e n a n te d 5 2 - 1
Owner
Occupied a — 5 - 1
TOTAL 13 - 7 - 2
One o f  t h e  t e n t a t i v e  c o n c l u s i o n s  i n  C h a p t e r  VI was t h a t  f a r m e r s  
t r i e d  t o  r e g u l a t e  t h e i r  bank b a l a n c e s  i n  o r d e r  t o  m a i n t a i n  a 
p r e d e t e r m i n e d  b a l a n c e  t h r o u g h o u t  t h e  y e a r .  In  o r d e r  t o  a s s e s s  
t h e  v a l i d i t y  o f  t h i s  c o n c l u s i o n ,  t h e  f a r m e r s  were  a s k e d  i f  t h e y  
were r e s t r i c t e d  on o v e r d r a f t  l e v e l  and i f  n o t ,  d id  t h e y  c o n s c i o u s l y  
r e g u l a t e  t h e i r  bank b a l a n c e  ( Q u e s t i o n  1 4 ) ,  T a b le  7 . 3 . 1 0 .  p . 295 .
A l th o u g h  t h e  o v e r d r a f t  f a c i l i t i e s  e x t e n d e d  t o  any i n d i v i d u a l  must 
of  n e c e s s i t y  be r e s t r i c t e d  t o  some e x t e n t ,  t h e  l a r g e  m a j o r i t y  o f  
f a r m e r s  w i t h  o v e r d r a f t s  c o n s i d e r e d  t h e y  were n o t  r e s t r i c t e d  i n  any 
p r a c t i c a l  way* About  one q u a r t e r  of  t h e  f a r m e r s  i n t e r v i e w e d  
i n d i c a t e d  t h e y  d i d  n o t  have an o v e r d r a f t .  Of t h e  64 f a r m e r s  who 
were c o m p l e t e l y  f r e e  t o  r e g u l a t e  t h e  amount o f  t h e i r  bank b a l a n c e ,  
44 ( o r  a lm o s t  70 p e r  c e n t )  a t t e m p t e d  t o  m a i n t a i n  a  p r e d e t e r m i n e d  
amount i n  t h e i r  bank a c c o u n t s .  Th is  f i n d i n g  s u p p o r t s  t h e  s i m i l a r  
o b s e r v a t i o n  i n  C h a p t e r  VI,
R e s u l t s  i n  C h a p te r  VI i n d i c a t e d  t h a t  on ly  a b o u t  one t h i r d  o f  tho  
f a r m e r s  used  c a p i t a l  g r a n t s  i n  any one y e a r .  T h i s  c o u l d  be due  
t o  a c y c l i c a l  i n v e s t m e n t  p a t t e r n  b u t  a l s o  t o  t h e  a t t i t u d e  o f  
f a r m e r s  t o w a rd s  Government  a s s i s t a n c e ,  A q u e s t i o n  ( q u e s t i o n  1 1 ) ,  
T a b le  7 , 3 . 1 1 *  was t h e r e f o r e  i n c l u d e d  I n  t^he s u r v e y  t o
d e t e r m i n e  t h e  f o r  n o t  u s in g  g r a n t s .
-295 .




O v e r d r a f t  F a c i l i t i e s R e g u l a t e  Bank Ba lance
R e s t r i c t e d
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15 28 10 27 8 3
TOTAL 22 41 23 44 14 6
T a b l e  7 . 5 . 1 1 . P r o p o r t i o n  o f  Fa rmers  U t i l i s i n g  Government  









T enan ted 83 17 -
Owner
Occupied 58 42 -
TOTAL 68 32 -
I t  was i n t e r e s t i n g  t o  r e c o r d  t h a t  no f a r m e r  s a i d  he would n e v e r  
c o n s i d e r  t h e  use  o f  c a p i t a l  g r a n t s .  The number o f  f a r m e r s  who 
a lways  use  c a p i t a l  g r a n t s  d i f f e r e d  r e m a rk a b l y  be tween  t e n a n t s  
and owner o c c u p i e r s ;  t h e  t e n a n t s  made much more use  o f  t h e  g r a n t s  
a v a i l a b l e .  The most  i n t e r e s t i n g  g r o u p  was, however  t h e  f a r m e r s
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who o n ly  som e t im es  t o o k  c a p i t a l  g r a n t s ,  s i n c e  t h e y  r e p r e s e n t e d  a 
f a i r  p r o p o r t i o n  o f  t h e  whole g r o u p .  A n a l y s i s  o f  t h e  r e a s o n s  f o r  
n o t  u s in g  g r a n t s  s h o u l d  r e v e a l  t h e  m ea su res  r e q u i r e d  by t h e  
Government ,  s h o u l d  i t  d e s i r e  a b e t t e r  r e s p o n s e  t o  any f u t u r e  
c a p i t a l  g r a n t s  scheme.  The r e a s o n s  f o r  n o n - u p t a k e  o f  g r a n t s  
a p p e a r e d  t o  d i f f e r  between t h e  t e n a n t s  and owner o c c u p i e r s .  The 
t e n a n t s  o o n s i d e r e d  t h e  t im e  i n v o l v e d  i n  t h e  a d m i n i s t r a t i v e  
p r o c e d u r e  t o  o u tw e ig h  any b e n e f i t s ,  f o r  s m a l l  j o b s  a t  l e a s t .  The 
owner o c b p p i e r s  a l s o  commented on t h e  t ime e l e m e n t  b u t ,  more 
i m p o r t a h t l y ,  oh t h e  need  t o  meet  DAPS s p e c i f i c a t i o n s  ( t h i s  a s p e c t  
was a l s o  r a i s e d  by t e n a n t s ) .  The c r i t i c i s m  a b o u t  t h e  s p e c i f i c a ­
t i o n s  l i e s  i n  what f a r m e r s  c a l l  ' o v e r - e l a b o r a t i o n *  and t h e y  c i t e d  
as  an example  t h e  need  t o  use  new m a t e r i a l s ,  (The l a t t e r  s i t u a ­
t i o n  r e g a r d i n g  m a t e r i a l s  i s  no t  s t r i c t l y  t r u e ) .  The n e t  o f f s e t  was 
t h a t  t h e  c o s t  o f  a g r a n t - a i d e d  programme was h i g h e r  t h a n  o t h e r w i s e  
i t  m ig h t  be ,  t h u s  removing a  l a r g e  p a r t  o f  t h e  i n c e n t i v e  f o r  t h e  
use o f  g r a n t s .
The f i n a l  q u e s t i o n  o f  t h e  s u r v e y  was t h e  ago o f  t h e  f a r m e r ,  
which had t o  be e s t i m a t e d  by t h e  i n t e r v i e w e r .  Age e s t i m a t e s  were 
t h o u g h t  n e c e s s a r y  t o  t r y  t o  c o n s t r u c t  t h e  age s t r u c t u r e  o f  d a i r y  
f a r m e r s  i n  West  S c o t l a n d ,  as  t h i s  was t h o u g h t  t o  be an i m p o r t a n t  
f a c t o r  i n  t h e  f a r m e r ' s  a t t i t u d e  t o  h i s  b u s i n e s s  and i n v e s t m e n t  
p o l i c y .
T a b le  7 , 3 . 1 2 ,  Age D i s t r i b u t i o n  o f  t h e  Dairy  Farmers
Type o f AGE G R OOP S
Farmer 25-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70
Tenan t 5 3 3 a 4 5 7 - -
Owner
O c c u p ie r - 6 10 8 12 9 4 1 1
TOTAL 5 9 13 16 16 14 11 1 1
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T a b le  7 . 3 . 1 2 .  showed t h a t  p e r s o n s  a c t i v e l y  f a rm ing  t e n d e d  t o  be 
c e n t r e d  on t h e  age band f o r t y  t o  f i f t y - f i v e  w i t h  p a r t i c u l a r  em­
p h a s i s  on what m igh t  be c a l l e d  t h e  e a r l y  m id d le  ago p e r i o d  (40 -50 ) ,  
The number o f  f a r m e r s  w i t h i n  t e n  y e a r s  o f  t h e  no rm a l  r e t i r a i  age 
of  65 p l u s  t h o s e  o v e r  65 y e a r s  o ld  was l e s s  t h a n  t h e  number of  
f a r m e r s  younger  t h a n  t h e  c e n t r a l  bond a l r e a d y  r e f e r r e d  t o  above .  
T h i s  f a c t  would seem t o  i n d i c a t e  an a d e q u a t e  s u p p l y  o f  young men 
Coming i n t o  f a r m i n g .  I t  c e r t a i n l y  does  n o t  s u g g e s t  an a ge ing  
f a r m e r  p o p u l a t i o n ,
7 .4  D i s c u s s i o n / C o n c l u s i o n s
The s u r v e y  was c a r r i e d  o u t  d u r in g  th e  s t a t i s t i c a l  y e a r  
1973/ 74 , I t  was p o s s i b l e ,  t h e r e f o r e ,  t o  b u i l d  q u e s t i o n s ,  baaed 
on t h e  economic  a n a l y s i s  o f  t h e  farm d a t a  f o r  1 9 6 9 /70  and 1 9 7 0 / 7 1 ,  
i n t o  i t .  The s u r v e y  was p r i m a r i l y  i n t e r e s t e d  i n  t h e  o b j e c t i v e s  
and m o t iv e s  o f  f a r m e r s  w i t h  r e s p e c t  t o  c a p i t a l  f o r m a t i o n  and 
i n v e s t m e n t  d e c i s i o n s ,  bu t  q u e s t i o n s  were i n c l u d e d  o f  a p e r i p h e r a l  
n a t u r e ,  w i t h  a view t o  s u p p l y i n g  u s e f u l  background  i n f o r m a t i o n .
C a p i t a l  f o r m a t i o n  on a  farm r e s u l t s  f rom two d i s t i n c t  p r o c e s s e s :  
f i r s t l y ,  one has  t h e  i n v e s t m e n t - d e c i s i o n  p h a s e ,  and s e c o n d l y ,  one 
has t h e  a c t u a l  p r o c e d u r e  i n v o l v e d  i n  c r e a t i n g  c a p i t a l  a s s e t s .  
W i t h in  each  o f  t h e s e  two d i s t i n c t  p h a s e s ,  v a r i o u s  f a c t o r s  a r e  
i n  o p e r a t i o n ,  and t h e s e  a r e  shown d i a g r a m m a t i c a l l y  i n  
F i g u r e  7 , 4 . 1 ,
I t  i s  c o n v e n i e n t  t o  use F i g u r e  7 . 4 . 1 . ,  on t h e  f o l l o w i n g  page ,  
a s  t h s '  b a s i s  o f  f u r t h e r , d i s c u s s i o n  o f  t h e  s u r v e y  r e s u l t s .
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W it h in  t h e  i n v e s t m e n t - d e c i s i o n  p h a s e ,  one i s  p r i m a r i l y  o c c u p ie d  
w i t h  t h e  m o t i v a t i o n a l  f a c t o r s  i n v o l v e d  i n  i n v e s t m e n t  d e c i s i o n s *
These  f a c t o r s  o p e r a t e  l a r g e l y  a t  what m igh t  be c a l l e d  t h e  o p e r a ­
t i o n a l  l e v e l  o f  d e c i s i o n - t a k i n g ,  b u t  t h e y  m u s t ,  o f  n e c e s s i t y ,  be 
i n f l u e n c e d  by o v e r a l l  farm p o l i c y ,  which i s  d e t e r m i n e d  by t h e  
i n d i v i d u a l  f a r m e r ' s  a t t i t u d e  t o  forming and h i s  lo n g  te rm  o b j e c ­
t i v e  f o r  h i s  farm*
P o l i c y  Leve l  D e c i s i o n s  •
The a t t i t u d e  o f  t h e  f a r m e r s  t o  t h e i r  f a rm s  was a s s e s s e d  by a s k in g  
w h e th e r  t h e y  p r e f e r r e d  t o  i n v e s t  i n  t h e i r  f a rm s  o r  o u t s i d e  fa rm ing  
and w h e th e r  t h e y  were p r e p a r e d  t o  make s a c r i f i c e s  i n  t e r m s  o f  
l i v i n g  s t a n d a r d  t o  b e n e f i t  t h e  farm b u s i n e s s *  The a n s w e t s  t o  t h e  
f i r s t  q u e s t i o n  i n d i c a t e d  t h a t  fa rm ing  and t h e  m a i n t e n a n c e  o f  t h e  
farm b u s i n e s s  was a p r im a r y  aim o f  t h e  m a j o r i t y  o f  f a r m e r s *
O p in io n s  on t h e i r  r e a d i n e s s  t o  make s t a n d a r d  o f  l i v i n g  s a c r i f i c e s  
were more v a r i e d  b u t  t h e  m a j o r i t y  o f  f a r m e r s  were p r e p a r e d ,  w i t h i n -  
i n  r e a s o n ,  t o  mako s a c r i f i c e s *  When a f a r m e r  was n o t  p r e p a r e d  t o  
make s a c r i f i c e s  i n  l i v i n g  s t a n d a r d ,  i t  was found  he was i n  t h e  o v e r  
f o r t y - f i v e  y e a r  o l d  age  group*  T h i s  s i t u a t i o n  would a p p e a r  r a t i o n a l  
i n  t h a t  i f  a f o r m e r  had worked h a r d  t o  expand h i s  b u s i n e s s  a p o i n t  
would be r e a c h e d  when m a i n t e n a n c e  o f  an a d e q u a t e  s t a n d a r d  o f  l i v i n g  
became more i m p o r t a n t  t h a n  t h e  d e s i r e  f o r  farm g r o w t h  i*e*  f a r m e r s  
may w e l l  e n t e r  a p e r i o d  o f  b u s i n e s s  c o n s o l i d a t i o n  i n  t h e  l a t t e r  
p o r t  o f  t h e i r  working  l i v e s .
A s s o c i a t e d ,  and c l o s e l y  i n t e r - r e l a t e d ,  w i t h  a t t i t u d e  t o  f a r m i n g ,  
was t h e  l o n g - t e r m  o b j e c t i v e  f o r  t h e  f a rm .  H ig h e r  p r o f i t s  were 
c o n s i d e r e d  a s  a p r i m a r y  aim o f  p o l i c y  f o l l o w e d  by h i g h e r  r e t u r n  on 
c a p i t a l  and an e a s i e r  l i f e *  I t  s h o u l d  be s t r e s s e d  t h a t  t h o s e  
f a r m e r s  o p t i n g  f o r  non -econom ic  g o a l s ,  d i d  n o t  mean an e a s y  l i f e ,  
b u t  r a t h e r  a l e s s  s t r e n u o u s  l i f e *  Not a l l  f a r m e r s  c o n s i d e r e d  t h a t  
t h e  g o a l s  s u g g e s t e d  i n  t h e  s u r v e y  were a p p r o p r i a t e .  In t h e s e  c a s e s ,  
t h o  most  f r e q u e n t  g o a l s  were m a i n t e n a n c e  o f  t h e  s t a t u s  quo ,  j o b  
s a t i s f a c t i o n ,  and good husbandry*  In  p a r t i c u l a r ,  i t  s h o u l d  be 
n o t e d  t h a t  t h e  f a r m e r s  q u o t i n g  good hu s b a n d ry  were n o t  r e s t r i c t e d
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t o  o l d e r  f a r m e r s ,  bu t  a l s o  i n c l u d e d  some younge r  f a r m e r s .  The 
r e l a t i v e l y  low p r o p o r t i o n  o f  f a r m e r s  who c o n s i d e r e d  t h a t  t h e y  
were i n  a s u r v i v a l  p o s i t i o n ,  l o a d  t o  t h e  c o n c l u s i o n  t h a t  i n v e s t m e n t  
d e c i s i o n s  on West  S c o t l a n d  d a i r y  fa rms  were be in g  t o k e n  under  a 
f a v o u r a b l e  c l i m a t e  i , e .  The re  was a p o s i t i v e  s e n s e  o f  o p t im i s i m  
a t  t h e  o v e r a l l  p o l i c y  l e v e l  o f  d e c i s i o n  t a k i n g .  The i m p o r t a n c e  
which f o r m e r s  a t t a c h e d  t o  t h e  l o n g  term p o l i c y  o f  i n c r e a s i n g  farm 
p r o f i t s  was t a k e n  a s  j u s t i f y i n g  t h e  a s s u m p t i o n s ,  made i n  C h a p te r  V, 
r e g a r d i n g  p r o f i t  m a x i m i s a t i o n  a s  a g o a l  when opt imum c a p i t a l  i n ­
p u t s  were be ing  measured^  I t  d i d ,  however ,  become a p p e r o n t  d u r in g  
t h e  s u r v e y  t h a t ,  f i r s t l y ,  many f a r m e r s  were u n a b l e  t o  d i s t i n g u i s h  
be tween  h i g h e r  p r o f i t s  and h i g h e r  r e t u r n  on c a p i t a l  a s  a g o a l .
Th i s  was n o t  s u r p r i s i n g ,  a s  many f a r m e r s  were a l s o  u n a b le  t o  e s t i m a t e  
t h e  p e r c e n t a g e  r e t u r n  t h e y  e x p e c t e d  from t h e i r  c a p i t a l  i n p u t s .
S i n c e  optimum c a p i t a l  i n p u t  demands t h e  knowledge  o f  e x p e c t e d  r e ­
t u r n s  and c o s t s  i t  a p p e a r e d  a p p a r e n t  t h a t  t h e r e  was c o n s i d e r a b l e  
s c o p e  f o r  a d v i s o r y  o r  e d u c a t i o n a l  i n f l u e n c e s .  S e c o n d l y ,  i t  became 
a p p a r e n t  t h a t  f a r m e r s  a p p e a r e d  t o  c o n t r a d i c t  t h e m s e l v e s  w i t h  
r e s p e c t  t o  t h e  o b j e c t i v e s  o f  c a p i t a l  f o r m a t i o n .  The a s s u m p t io n  
t h a t  i n c r e a s i n g  p r o f i t s  was t h e  l o n g - t e r m  g o a l ,  and o t h e r  f a c t o r s  
t h e  im m ed ia te  g o a l ,  c o u l d  p a r t l y  a c c o u n t  f o r  t h e  s i t u a t i o n .  I t  
was a l s o  p o s s i b l e  t h a t  t h e  f a r m e r s  were u n a b l e  t o  l i n k  t h e  aim of  
improved  working  c o n d i t i o n s  e t c ,  w i t h  i n c r e a s e d  p r o f i t ,  o r  t h a t  t h e  
q u e s t i o n  on t h e  r e a s o n s  f o r  c a p i t a l  i n v e s t m e n t  ( q u e s t i o n  5)  was 
f a u l t y .  I t  i s  c o n c e i v a b l e  t h a t  t h e r e  was a p s y c h o l o g i c a l  e f f e c t  
i m p l i c i t  i n  t h e  q u e s t i o n :  some f a r m e r s  may have  t h o u g h t  t h a t  a
more s o p h i s t i c a t e d  answer  was t o  make more e f f e c t i v e  use  o f  l a b o u r ,  
e t c * ,  r a t h e r  t h a n  t o  i n v e s t  t o  i n c r e a s e  p r o f i t s .
O p e r a t i o n a l  L e v e l  D e c i s i o n s  *
The o p e r a t i o n a l  l e v e l  d e c i s i o n s  a b o u t  i n v e s t m e n t  a r e  t h e  p e r s o n a l  
m o t i v a t i o n  f a c t o r s  which a r e  g o v e rn e d  by ,  and i n t e r - r e l a t e d  w i t h ,  
t h e  p o l i c y  o b j e c t i v e s  o f  t h e  f a r m e r  f o r  h i s  f a rm ,  which  have j u s t  
been d i s c u s s e d .
From F i g u r e  7 * 4 , 1 ,  i t  was s e e n  t h a t  t h e  m o t i v a t i o n a l  f a c t o r s  
a f f e c t i n g  i n v e s t m e n t  d e c i s i o n s  were m a in ly  p e r s o n a l  f a c t o r s  i . e .  
what  t h e  f a r m e r  wanted from h i s  farm b u s i n e s s *  The s u r v e y  i n d i c a t e d  
t h a t  improvement  o f  t h e  working c o n d i t i o n s  o f  b o t h  t h e  f a r m e r  and
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h i s  w o rk e rs  was a p r im a ry  motive*  The i m p o r t a n c e  o f  t h i s  m o t ive  
r e v e a l e d  t h e  need  t o  a t t r a c t  and r e t a i n  good w o r k e r s  on t h e  farm 
a t  0 t im e  when q u a l i t y  l a b o u r  was i n c r e a s i n g l y  d i f f i c u l t  t o  o b t a i n .
I t  a l s o  showed a  d e s i r e  t o  r e d u c e  l a b o u r  c o s t s  by im prov ing  form 
l a y o u t ,  p r o v i s i o n  o f  c o n c r e t e  y a r d s ,  e t c , ,  and t h r o u g h  i n c r e a s e d  
l a b o u r  e f f i c i e n c y ,  p o s s i b l y  t o  o b t a i n  i n c r e a s e d  p r o f i t s *  A s e c o n d  
i m p o r t a n t  m o t iv e  was t h e  p e r s o n a l  a s p i r a t i o n  o f  r u n n in g  an e f ­
f i c i e n t  farm w h ic h ,  a p a r t  f rom t h e  p e r s o n a l  s t i m u l u s  i n v o l v e d ,  
s h o u l d  a l s o  r e s u l t  i n  an improvement  i n  t h e  p r o f i t  l e v e l  o f  t h e  
farm*
A n o n - p e r s o n a l  f a c t o r  i n  m o t i v a t i n g  i n v e s t m e n t  d e c i s i o n s  was found  
t o  be t h e  d e s i r e  t o  u t i l i s e  Government  g r a n t s  when a v a i l a b l e ,  bu t  
t h i s  m o t iv e  was much l e s s  i m p o r t a n t  t h a n  t h e  w i l l i n g n e s s  t o  improve  
working c o n d i t i o n s *  The s t i m u l u s  t o  c a p i t a l  f o r m a t i o n  t h r o u g h  t h e  
a v a i l a b i l i t y  o f  a s s i s t a n c e  i n  t h e  form o f  Government g r a n t s  c o u ld  
be c o n s i d e r e d  a s  p a r t i a l  s u c c e s s  o f  t h e  Government  aim t o  improve 
t h e  c a p i t a l  s t r u c t u r e  o f  fa rming*  Ev idence  i s  p r e s e n t e d  l a t e r  
which shows t h a t  d i s a d v a n t a g e s  a s s o c i a t e d  w i t h  g r a n t  use  p r o b a b l y  
o f f s e t  t h i s  s t i m u l a t o r y  e f f e c t .  The p r i n c i p a l  r e m a i n i n g  r e a s o n  
g i v e n  by f a r m e r s  as  a m o t i v a t i n g  f a c t o r ,  was t h e  need  t o  p r o v i d e  
l i v e s t o c k  accommodat ion* T h i s  i l l u s t r a t e d  t h e  i n f l u e n c e  o f  t h e  
o v e r a l l  o b j e c t i v e s  f o r  t h e  f a r m ,  on t h e  o p e r a t i o n a l  l a v o l  d e c i s i o n s  
which were t a k e n ,  i*o* t h e  p r im a r y  p o l i c y  o b j e c t i v e  was t o  i n ­
c r e a s e  p r o f i t s ,  which was p r o b a b l y  most  e a s i l y  a c h i e v e d  by i n c r e a s e d  
s t o c k i n g  d e n s i t y ,  b u t  r e s t r i c t i o n s  on a v a i l a b l e  hou s in g  were se en  
t o  be a c o n s t r a i n t  a t  th o  o p e r a t i o n a l  l e v e l .
I n h i b i t i o n s  t o  t h e  i m p l e m e n t a t i o n  o f  tho  o p e r a t i o n a l  l e v e l  
d e c i s i o n s  were a l s o  i m p o r t a n t *  They r e p r e s e n t e d  what  c o u l d  be 
c a l l e d  ' n e g a t i v e  m o t i v a t i o n a l  f a c t o r s ’ and were mos t  f r e q u e n t l y  
f i n a n c i a l  i n  n a t u r e *  Both t h e  owner o c c u p i e r s  and t e n a n t s  con­
s i d e r e d  t h a t  o b t a i n i n g  c a p i t a l  was a m ajo r  d i f f i c u l t y  i n  t h e  
e x e c u t i o n  o f  t h e i r  p l a n s ,  b u t  e s p e c i a l l y  i n  t h e  c a s e  o f  t h e  t e n a n t  
f a r m e r s *  The g r e a t e r  p r o p o r t i o n  o f  t e n a n t s  t h a n  owner o c c u p i e r s  
e x p e r i e n c i n g  d i f f i c u l t y  i n  o b t a i n i n g  c r e d i t ,  r e f l e c t e d  t h e  d i f f e r e n c e  
i n  t h e  c a p i t a l  s t r u c t u r e  o f  t h e  two t y p e s  o f  b u s i n e s s  -  t h e  owner  
o c c u p i e r  had g r e a t e r  a s s e t s  t o  a c t  a s  s e c u r i t y  t o  o b t a i n  a  l o a n .
The method o f  f i n a n c i n g  p r o p o s e d  c a p i t a l  f o r m a t i o n  was l a r g e l y
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t h r o u g h  t h e  use o f  t h e  f a r m e r ' s  own r e s o u r c e s  ( fa rm  g e n e r a t e d  f u n d s ) ,  
T h i s  fo low ad  t h e  e x i s t i n g  p a t t e r n  o f  t h e  a s s e t  s t r u c t u r e  o f  d a i r y  
f a rm ing  i n  West  S c o t l a n d  (80 p e r  c e n t  n e t  w o r th  a p p r o x i m a t e l y )  and 
i n d i c a t e d  l i t t l e  change  i n  t h e  a t t i t u d e  o f  f a r m e r s  t o w a rd s  bor row­
ing  c a p i t a l .  As was i n d i c a t e d ,  however ,  i n  C h a p t e r  UI, f a r m e r s  
had l i m i t e d  p o t e n t i a l  f o r  n e t  c a p i t a l  f o r m a t i o n  from farm income 
s o u r c e s ,  oven when t h e s e  r e s o u r c e s  were used  t o  s e r v i c e  l o a n s .
Hence a s e v e r e  i n h i b i t i o n  was p l a c e d  on i n v e s t m e n t  d e c i s i o n s  a r i s i n g  
from t h i s  c a u s e .  The r e m a in in g  f i n a n c i a l  f a c t o r s  which  f a r m e r s  
found  i n h i b i t e d  i n v e s t m e n t  d e c i s i o n s  were t h o  r a t e  o f  i n t e r e s t  t o  
be p a i d  ( t e n a n t s )  and u n c e r t a i n t y  r e g a r d i n g  f u t u r e  p r i c e s  and c o s t s  
(owner  o c c u p i e r s ) .  I t  i s  an i n t e r e s t i n g  p o i n t  o f  c o n j e c t u r e  t o  
a s k  w h e t h e r  t h e  r a t e  o f  i n t e r e s t  t o  be p a i d  on bor rowed  c a p i t a l  
would now be c o n s i d e r e d  o f  m a jo r  i m p o r t a n c e  i n  i n v e s t m e n t  d e c i s i o n  
m aking ,  had t h e  s u r v e y  been c a r r i e d  ou t  a t  t h e  p r e s e n t  t im e  (summer 
1 9 7 5 ) ,  T e c h n i c a l  f a c t o r s  were a l s o  i m p o r t a n t  i n  i n v e s t m e n t  d e c i s i o n  
making i , e ,  many fa rm s  were a t  t h e  optimum h e r d  s i z e  w i t h i n  t h e  
r e s t r i c t i o n s  imposed by t h e  a v a i l a b l e  b u i l d i n g s .  The d i s p o s a l  o f  
o d d i t i o n o l  s l u r r y  was a l s o  viewed a s  a t e c h n i c a l  p rob lem  which has  
y e t  t o  be s o l v e d  i n  a s a t i s f a c t o r y  manner .
A p a r t  f rom f i n a n c i a l  and t e c h n i c a l  i n h i b i t i o n s ,  b o t h  g r o u p s  o f  
f a r m e r s  had what a p p e a r e d  t o  be l a r g e l y  u n s o l v a b l o  p r o b l e m s .  Some 
t e n a n t s  were i n  t h e  u n f o r t u n a t e  p o s i t i o n  o f  hav in g  u n c o - o p e r a t i v e  
l a n d l o r d s .  T h i s  s i t u a t i o n  c o u l d  o n l y  be r e m e d ie d  by Government 
l e g i s l a t i o n  wh ich ,  on b a l a n c e ,  i s  a l r e a d y  w e i g h te d  i n  f a v o u r  o f  
t h e  t e n a n t .  I t  i s  t h e r e f o r e  d i f f i c u l t  t o  v i s u a l i s e  an a c c e p t a b l e  
s t a t u t o r y  s i t u a t i o n  b e in g  d e v e l o p e d .  The p rob le m  f a c e d  by some 
owner o c c u p i e r s ,  o f  be ing  u n a b l e  t o  o b t a i n  a  b u i l d e r  p r e p a r e d  t o  
u n d e r t a k e  b u i l d i n g  m o d i f i c a t i o n s ,  a l t h o u g h  a c u t e  a t  t h e  t im e  o f  t h e  
s u r v e y ,  was l i k e l y  t o  be o f  r e l a t i v e l y  s h o r t - t e r m  d u r a t i o n ,
Tho need  f o r  e x t e r n a l  f u n d i n g ,  was e s t a b l i s h e d  i n  C h a p te r  VI, i f  
fa rm s  were t o  be o p e r a t e d  a t  t h e i r  optimum c a p i t a l  i n p u t .  I t  was 
i n t e r e s t i n g ,  t h e r e f o r e ,  t o  f i n d  from t h e  s u r v e y  r e s u l t s  t h a t ,  
a l t h o u g h  no f a r m e r  a d m i t t e d  t o  n e v e r  t a k i n g  Government  c a p i t a l  
g r a n t s ,  a l a r g e  number s a i d  t h e y  o n ly  som e t im es  a c c e p t e d  a s s i s t a n c e .  
The main r e a s o n  why t h e  l a t t e r  g r o u p  o f  f a r m e r s  o n l y  som et im es  used  
t h e  g r a n t s ,  was t h e  t im e  i n v o l v e d  i n  t h e  a d m i n i s t r a t i v e  p r o c e d u r e .
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Both t e n a n t s  end owner  o c c u p i o r s  a g r e e d  t h a t  t i m i n g  was a  p ro b le m ,
o u t  t h o  owner  o c c u p i e r s  a l s o  c o n s i d e r e d  e l a b o r a t e  s p e c i f i c a t i o n s
by D .A .F .S .  t e n d e d  t o  make a  p r o j e c t  e x p e n s i v e .  I t  i s  p o s s i b l e
t h a t  t h i s  e f f e c t  i s  i l l u s o r y  and t h a t ,  i n  f a c t  i f  a  f a r m e r  was t o
c o u n t  t h e  t r u e  c o s t  o f  c o l l e c t i n g  and u s i n g  second  hand m a t e r i a l s
e t c ,  t h e  c o s t  c o u l d  bo a s  g r e a t  a s  u s i n g  now m a t e r i a l s ,  D .A .F .S ,
( 5)c o u ld  however  i n v e s t i g a t e  t h e i r  a d m i n i s t r a t i v e  p r o c e d u r e  t o  
e v a l u a t e  w h e t h e r  c a p i t a l  f o r m a t i o n  c o u ld  o c c u r  more t i m e o u s l y  i f  
t h e  r e g u l a t i o n s  wore s i m p l i f i e d ^ ^ ^ .  I t  migh t  a l s o  be b e n e f i c i a l  
t o  r e a p p r a i s e  t h e  s p e c i f i c a t i o n s  l a i d  down f o r  t h e  u s e  o f  g r a n t s ;  
i n  an ago  when v e r s a t i l i t y  o f  b u i l d i n g s  i s  d e s i r a b l e ,  i t  c o u ld  
w e l l  be t h e  c a s e  t h a t  s h o r t e r  l i f e ,  l o s s  e l a b o r a t e  b u i l d i n g s  a r e  
more a p p r o p r i a t e  t h a n  a  more s o p h i s t i c a t e d ,  more pe rm a nen t  b u i l d i n g .
A l o w e r i n g  o f  s t a n d a r d s  c o u l d  be j u s t i f i e d  i f  t h e  e f f e c t  was t o  
s t i m u l a t e  and make p o s s i b l e  t h e  needed  c a p i t a l  f o r m a t i o n  on West 
S c o t l a n d  d a i r y  f a r m s .
The D e c i s i o n - L a q  P hase  ;
F i g u r e  7 . 4 . 1 ,  i n d i c a t e d  q u i t e  c l e a r l y  t h a t ,  t o w a r d s  t h e  end o f  t h e  
I n v e s t m e n t  D e c i s i o n  p h a s e ,  t h e r e  e x i s t e d  a  d e c i s i o n - l a g  p e r i o d  b e f o r e  
t h e  commencement o f  t h e  C a p i t a l  Fo rm a t ion  p h a s e ,  which was t h e  r e s u l t  
o f  t h e  I n v e s t m e n t  D e c i s i o n  p h a s e .  The l e n g t h  o f  t h e  d e c i s i o n - l a g  
p e r i o d  was v a r i a b l e  b u t  was w e l l - d e f i n e d  i n  t h e  m a j o r i t y  o f  c a s e s .
The p r i n c i p l e  i n v o l v e d  was s i m p l e :  t h e  l o n g e r  t h e  l i f e  o f  t h e  c a p i t a l
a s s e t  u n d e r  c o n s i d e r a t i o n ,  t h e  l o n g e r  was t h e  l a g  be tween  t h e  i n v e s t ­
ment d e c i s i o n  and t h e  u l t i m a t e  c a p i t a l  f o r m a t i o n  on t h e  f a rm .  The 
l e n g t h  o f  l a g  was p r o b a b l y  due t o  t h e  c o s t  f a c t o r  i n v o l v e d ,  s i n c e  
t h e  l o n g e r  l i f e  c a p i t a l  i t e m s  were g e n e r a l l y  more e x p e n s i v e  t h a n
( ^ ^ L i t e r a t u r e  Review S e c t i o n  2 . 2 , 3 #  p . 22
p o l i c i e s  f o r  i m p r o v in g  farm s t r u c t u r e s  N .F .U .  Common 
Market  P u b l i c a t i o n ,  5 New S e r i e s ,  O c t ,  1974 p . 5 .  Commenting 
on t h e  F .H .D .S .  "Tho Government  ha ve  e s t i m a t e d  t h a t  a b o u t  
60 ,0 0 0  B r i t i s h  f a r m e r s  a r e  e l i g i b l e  t o  b e n e f i t  b u t  so
f a r  o n l y  a b o u t  400 a p p l i c a t i o n s  t o  p a r t i c i p a t e  i n  t h e  Scheme 
have  been  made.  T h i s  p o o r  r e s p o n s e  may be d u e ,  i n  p a r t ,  t o  t h e  
c o m p l e x i t y  o f  t h e  S c h e m e  "
- 3 0 4 -
t h o s e  o f  s h o r t e r  l i f e .  In  g e n e r a l ,  t h e  d e c i s i o n  l o g  p e r i o d s  wore 
a s  f o l l o w s :  l i v e s t o c k  c a p i t a l  -  l o s s  t h e  t h r e e  months  l a g ;
e qu ipm e n t  e t c .  -  up t o  s i x  months l a g ;  f i x e d  c a p i t a l  -  one y e a r  
l a g  p l u s .
The Choice  o f  C a p i t a l  I t e m s :
Dur ing  t h e  D e c i s i o n - l a g  p h a s e ,  t h e  f a c t o r s  g o v e r n i n g  t h e  c h o i c e  
and t im in g  o f  t h e  f i n a l  c a p i t a l  f o r m a t i o n  became o p e r a t i o n a l .  The
p r i n c i p a l  f a c t o r s  g o v e r n i n g  th o  c h o i c e  o f  c a p i t a l  i t e m s  were 
f i n a n c i a l  and p e r s o n a l  p r e f e r e n c e s .  However,  i t  i s  wor thy  o f  
comment how l i t t l e  u se  f o r m e r s  made o f  a i d s  t o  d e c i s i o n - m a k i n g  i n
t h e  form o f  b u d g e t s ,  c a s h  f l o w s ,  o r  even s i m p l e  c a l c u l a t i o n s ,  
us ing  t h e  p r o f i t  and l o s s  a c c o u n t  and b a l a n c e  s h e e t  o f  t h e  f a r m .  
There  i s ,  t h e r e f o r e ,  c o n s i d e r a b l e  s c o p e  f o r  u p g r a d i n g  t h e  methods 
o f  i n v e s t m e n t  d e c i s i o n - m a k i n g ,  t h r o u g h  t h e  e d u c a t i o n  o f  f u t u r e  
young f a r m e r s  and t h r o u g h  a d v i c e  t o  p r e s e n t  f a r m e r s  f rom t h e  f a r m e r  
A d v i s o ry  S e r v i c e .
R e ga rd ing  t h e  b a s i s  o f  c h o i c e  o f  c a p i t a l  i t e m  from i t s  f i n a n c i a l  
a s p e c t  t h e  c o n c e p t  o f  n e t  c o s t  o f  c a p i t a l  ( i . e .  t o t a l  c o s t  l o s s  
Government  g r a n t s  and d a l e s  o f  c a p i t a l  i t e m s )  was t h e  c r i t e r i o n  
a d o p te d  by most  f a r m e r s  t o  a s s e s s  t h e  v i a b i l i t y  o f  a  c a p i t a l  
f o r m a t i o n  p r o p o s a l ,  A m i n o r i t y  o f  f a r m e r s  were f o u n d  t o  d i s r e g a r d  
c o s t  a s  a c r i t e r i o n :  i n  t h e i r  c a s e ,  t h e  c a p i t a l  i n v e s t m e n t  was
u n d e r t a k e n  f o r  r e a s o n s  o f  s t a t u s .  Very few f a r m e r s  e x p e c t e d  a  r a t e  
o f  r e t u r n  i n  t e rm s  o f  a p e r c e n t a g e  r e t u r n  on c a p i t a l ,  f rom t h e i r  
c a p i t a l  i n p u t s  t o  t h e i r  f a r m s .  Those f a r m e r s  who d i d  e x p e c t  a r a t e  
o f  r e t u r n ,  e x p e r i e n c e d  c o n s i d e r a b l e  d i f f i c u l t y  i n  s t a t i n g  t h e  r e t u r n  
e x p e c t e d .  T h i s  s i t u a t i o n  was h i g h l y  u n d e s i r a b l e  a s  i t  i s  d i f f i c u l t  
t o  o p t i m i s e  t h e  c a p i t a l  i n p u t  t o  a b u s i n e s s  i f  t h o  a c t u a l ,  or  oven 
e x p e c t e d ,  r a t e  o f  r o t u r n  i s  n o t  known. T h i s  p o i n t  r e i n f o r c e s  t h e  
argument  i n  f a v o u r  o f  some form o f  e d u c a t i o n  a n d / o r  a d v i c e  f o r  
f a r m e r s  t o  e n c o u r a g e  t h o u g h t  a b o u t  t h e  economic and f i n a n c i a l  
a s p e c t s  o f  t h e i r  b u s i n e s s e s .
P e r s o n a l  p r e f e r e n c e  has  a  c o n s i d e r a b l e  i n f l u e n c e  on t h o  c h o i c e  of 
c a p i t a l ,  b u t  i t  i s  a c c e p t e d  t h a t  p e r s o n a l  p r e f e r e n c e  i s  a l s o  
g o v e rn e d  by f i n a n c i a l  c o n s i d e r a t i o n s  e . g .  t h o  r e t u r n  on d i f f e r e n t  
forms o f  c a p i t a l  v a r i e s  a s  does  t h e  s o u r c e  o f  c a p i t a l .  In o r d e r  t o
- 3 0 5 -
Q s t a b l i a h  t h e  o r d e r  o f  p r e f e r e n c e  o f  f o rm e r s  f o r  v o r i o u s  t y p e s  o f  
fo rm ing  c o p i t o l ,  t h e  f a r m e r s  were asked  how t h e y  would i n v e s t  
£5 ,0 0 0  bor rowed  c a p i t a l .  The f i r s t  p r e f e r e n c e  o f  t h e  f a r m e r s  was 
f o r  b u i l d i n g s ,  which was s u r p r i s i n g  i n  th o  c a s e  o f  t e n a n t s  bu t  
showed t h e i r  d e s i r e  t o  expand  even i f  i t  meant  r a i s i n g  b u i l d i n g s  
w i th  t h e i r  "own" f u n d s .  The second  c h o i c e  was l i v e s t o c k ,  f o l l o w e d  
by m a c h i n e r y .  In  C h a p te r  V i t  was d e m o n s t r a t e d  t h a t ,  i n  o r d e r  t o  
maximise  p r o f i t s ,  t h e  a v e r a g e  t e n a n t  f a r m e r  r e q u i r e d  t o  i n c r e a s e  
h i s  use  o f  l i v e s t o c k  and m ach inery  c a p i t a l  and t h e  a v e r a g e  owner 
o c c u p i e r ,  m a in ly  h i s  m ach inery  c a p i t a l .  The r e s u l t s  o f  t h e  s u r v e y  
i n d i c a t e d  t h a t  one r e a s o n  f o r  t h e  e x i s t e n c e  o f  sub -op t imum  t e n a n t s  
c a p i t a l  i n p u t s ,  was t h e  need  f o r  a d d i t i o n a l  s t o c k  accommodat ion 
b e f o r e  t h e  s t o c k i n g  d e n s i t y  o f  t h e  f a rm s  c o u ld  bo r a i s e d .  S e v e r a l  
f a r m e r s ,  i n c l u d i n g  b o t h  owner o c c u p i e r s  and t e n a n t s ,  i n d i c a t e d  
t h e i r  p r e f e r e n c e  f o r  l a n d  as  a p r i o r i t y  f o r  a v a i l a b l e  c a p i t a l  
i n v e s t m e n t .  These  f a r m e r s  would f a l l  i n t o  a s i m i l a r  c a t e g o r y  as  
t h o s e  p r e f e r i n g  b u i l d i n g s ,  as  c l e a r l y  t h e  f u t u r e  e x p a n s i o n  o f  
t h e i r  b u s i n e s s e s  was d e p e n d e n t  on overcoming t h e  r e s t r i c t i o n s  
imposed  by l a c k  o f  a c r e s ,
Tho f a r m e r s  were n e x t  a s k e d  t o  s t a t e  any change  i n  o r d e r  o f  
p r e f e r e n c e  i f  t h e  £5 ,0 0 0  was s u b j e c t  t o  no i n t e r e s t  c h a r g e s .  Only 
f o u r  f a r m e r s ,  a l l  owner o c c u p i e r s ,  s a i d  t h e y  would a l t e r  t h e i r  
o r d e r  o f  p r e f e r e n c e  (3 t o  i n v e s t m e n t s  o u t s i d e  f a r m i n g ,  and one 
from no o n - f a r m  i n v e s t m e n t  t o  m ac h in e ry  i n v e s t m e n t ) .  The r e s u l t  
o b t a i n e d  was s u r p r i s i n g  i n  t h a t  t h e  f a c t  t h a t  t h e  c a p i t a l  was an 
i n t e r e s t  f r e e  l o a n ,  o r  t h e  f a r m e r s '  own c a p i t a l ,  d i d  n o t  a l t e r  
t h e  p r e f e r e n c e  away from " r e w a r d i n g " forms o f  c a p i t a l  f o r m a t i o n  
t o  " l e s s  r e w a r d i n g "  f o r m s .  Fa rmers  seemed t o  have a w e l l - d e f i n e d  
view o f  t h e  c a p i t a l  r e q u i r e m e n t s  o f  t h e i r  fa rm s  w h ic h ,  i n  t h o  p e r i o d  
u n d e r  s t u d y ,  a p p e a r e d  t o  be u n a f f e c t e d  by t h e  i n t e r e s t  r a t e  on 
borrowed f u n d s .  Even t h e  l i m i t a t i o n  on t h e  amount  o f  c a p i t a l  
a v a i l a b l e  d i d  n o t  a l t e r  t h e  o r d e r  o f  p r e f o r o n c o j  i n  t h e  m a j o r i t y  
o f  c a s e s ,  t h e  f a r m e r s  p r e f e r r e d  l e s s  o f  t h e i r  s e l e c t e d  p r e f e r e n c e  
r a t h e r  t h a n  a change  t o  a  d i f f e r e n t  t y p e  o f  c a p i t a l .
The Timing o f  C a p i t a l  F o r m a t i o n :
Tho f i n a l  s t a g e  o f  t h e  c a p i t a l  f o r m a t i o n  p h a s e  o f  a d e c i s i o n  t o  
i n v e s t  i s  t h e  t im in g  o f  t h e  c a p i t a l  f o r m a t i o n .  T h i s  was i m p o r t a n t
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@8 i t  c o u l d  hove a c r i t i c a l  e f f e c t  on t h e  c a s h  f l o w  o f  t h o  farm 
b u s i n e s s .  Some p r i o r  c o n s i d e r a t i o n  o f  t im in g  can  o b t a i n  p r e f e r ­
e n t i a l  d i s c o u n t  r a t e s  f rom s u p p l i e r s  a s  w e l l  a s ,  more i m p o r t a n t l y ,  
a v o i d  u n n e c e s s a r y  bor row in g  t o  f i n a n c e  t h e  newly a c q u i r e d  a s s e t #
I t  was t h e r e f o r e  s u r p r i s i n g  t h a t  t h e  m a j o r i t y  o f  t h o s e  f a r m e r s  w i th  
p l a n s  f o r  c a p i t a l  f o r m a t i o n  d i d  n o t  c o n s i d e r  t h e  a v a i l a b i l i t y  o f  
c a s h  a s  an i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  t h e  t i m in g  o f  t h e i r  
p u r c h a s e s  o f  c a p i t a l  i t e m s .  S e a s o n a l  r e q u i r e m e n t s  and t h e  e x i s t e n c e  
o f  Government  g r a n t s  were s a i d  t o  be t h e  main f a c t o r s  i n f l u e n c i n g  
t h e i r  d e c i s i o n #  Two p o s s i b i l i t i e s  e x i s t  t o  a c c o u n t  f o r  t h i s  s i t u a ­
t i o n ;  f i r s t l y ,  t h e  m a j o r i t y  o f  f a r m e r s  c o n s i d e r i n g  c a p i t a l  f o r m a t i o n  
s a i d  i t  was n e t  c a p i t a l ,  r a t h e r  t h a n  r e p l a c e m e n t  c a p i t a l  f o r m a t i o n  -  
i t  t h e r e f o r e  seemed a p p r o p r i a t e  t h a t  t h e  c a p i t a l  would be a c q u i r e d  
t o  mee t  any s e a s o n a l  r e q u i r e m e n t ;  s e c o n d l y ,  t h e  s m a l l  s e c t i o n  i n  
C h a p t e r  VI on t h e  c a s h  f low  o f  f a r m e r s  showed t h a t  t h e  f low o f  
c a s h  was s e a s o n a l ^  I t  was t h e r e f o r e  h i g h l y  p r o b a b l e  t h a t  s e a s o n a l  
r e q u i r e m e n t s  f o r  c a p i t a l  C o i n c i d e  w i th  t h e  a v a i l a b i l i t y  o f  c a s h  on 
many f a r m s ,  which would a c c o u n t  f o r  t h e  f a r m e r s  s t a t i n g  t h e  
i m p o r t a n c e  o f  s e a s o n a l i t y  a s  a  d e t e r m i n a n t  o f  t h e  t im in g  o f  c a p i t a l  
i n v e s t m e n t .
Summary;
The s u r v e y  r e s u l t s  have shown t h a t  t h e  i n v e s t m e n t / c a p i t a l  f o r m a t i o n /  
d e c i s i o n - m a k i n g  p r o c e s s  may be d i v i d e d  i n t o  two b a s i c  p a r t s  i n  which 
d i f f e r e n t  f a c t o r s  i n f l u e n c e  t h e  d e c i s i o n s  t a k e n .  I t  was a l s o  shown 
t h a t  t h e  two p r o c e s s e s  d i d  n o t  o p e r a t e  i n d e p e n d e n t l y  b u t  were c l o s e l y  
i n t e r - r e l a t e d .  The l o n g - t e r m  view o f  t h e  f a r m e r s  t o w a rd s  on - fa rm  
i n v e s t m e n t  was fo u n d  t o  be g e n e r a l l y  o p t i m i s t i c ,  w i t h  most  f a r m e r s  
be ing  p r e p a r e d  t o  make s a c r i f i c e s ,  w i t h i n  r e a s o n ,  i n  t h e i r  l i v i n g  
s t a n d a r d s  i n  o r d e r  t o  i n v e s t  i n  t h e i r  f a rm s .  The main p rob lem  
f a c i n g  f a r m e r s  was t h a t  o f  o b t a i n i n g  c a p i t a l  a t  a r e a l i s t i c  c o s t  
which c o u ld  be b o rn e  by t h e  farm b u s i n e s s ;  f u r t h e r m o r e ,  a need  f o r  
e x t e r n a l  f u n d s ,  p o s s i b l y  i n  t h e  form o f  Government g r a n t s ,  e x i s t e d .  
F i n a l l y ,  a s t r o n g  c a s e  f o r  t h e  f u r t h e r  e d u c a t i o n  o f  p r a c t i s i n g  
f a r m e r s  c l e a r l y  e x i s t s  which would e n a b l e  them t o  use  b e t t e r  i n v e s t ­
ment  p l a n n i n g  t e c h n i q u e s  and make more i n f o r m e d  i n v e s t m e n t  d e c i s i o n s  
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S e c t i o n  B ( t o  be c o m p le te d  on Farm )
T ick  where Answer i s  Yes
(1 )  Have you d e f i n i t e  p l a n s ,  which  a r e  a c t i v e l y  b e ing  p u r s u e d ,  
t o  buy new m a c h i n e r y ,  e x t e n d  b u i l d i n g s ,  i n c r e a s e  cow num­
b e r s  e t c . ,  ( i . e .  p l a n s  t o  be commenced t h i s  y e a r ) .
Yes - - - - - - -  Go t o  q u e s t i o n  2
No Go t o  q u e s t i o n  10
( 2 )  ( i )  How d e t a i l e d  a r e  yo u r  p l a n s ?  — — - —,
( a )  In  d e t a i l  w i t h  a P* & L. Account  — ------- -
(b )  In  d e t a i l  w i t h  a b u d g e t  -------------
( c )  In d e t a i l  w i th  a c a sh  f low --------------
( d )  With b r o c h u r e s  b u t  no f i n a n c i a l  d e t a i l s  — — — —
( e )  Of l e s s  d e t a i l e d . n a t u r e  —  ---------
( i i )  I f  you u se  (a  t o  c )  a bove ,  do you p r e p a r e  
d e t a i l s  y o u r s e l f ?  YES o r  NO. (Ring a s  
a p p r o p r i a t e ) .  I f  answer  i s  NO who p r e p a r e s  
d e t a i l s ?  —  ------
( 3 )  D e t a i l s  o f  p r o p o s e d  i n v e s t m e n t  t h i s  y e a r .  i . e .
A d d i t i o n a l  o r  R ep lacem en t  In v es tm e n t*
-310.
( 4 )  Method o f  F i n a n c i n g  p r o p o s e d  i n v e s t m e n t .  T i c k  %
( a )  Your own r e s o u r c e s ;  S a v i n g s  from p r o f i t   __
(b )  P r i v a t e  l o a n s  ( e . g .  w i f e ,  f a m i l y ) _________ ____ _
( c )  Bank O v e r d r a f t ________________________________ _____ _
( d )  H i r e  P u r c h a s e ,  l e a s i n g
( e )  O the r  Loans
( 5 ) Why a r e  you p r o p o s i n g  t o  make t h e  i n v e s t m e n t ?
(One o r  more may be t i c k e d ) .
( a )  To s low  r a t e  o f  d e c l i n e  o f  p r o f i t s
( b )  To m a i n t a i n  p r o f i t s  a t  e x i s t i n g  l e v e l
( c )  To i n c r e a s e  p r o f i t  beyond e x i s t i n g  l e v e l
( d )  To make working c o n d i t i o n s  e a s i e r
(Farm er  o r  W orke rs )
( e )  To make more e f f e c t i v e  use of  l a b o u r
( f )  Because c a p i t a l  i s  a v a i l a b l e  ( e . g .
Govt .  G r a n t s )
(g )  Tax c o n s i d e r a t i o n s  ( e . g .  need t o  r e d u c e  
t a x  i n  a  good y e a r )
(h )  O the r  r e a s o n s  ( s p e c i f y )
( 6 )  What i n f l u e n c e s  t h e  t im in g  o f  your  i n v e s t m e n t s ?
( a )  Cash a v a i l a b i l i t y  i n  a g i v e n  p e r i o d  
(month)
( b )  S e a s o n a l  r e q u i r e m e n t s  e . g .  b a l e r  f o r  
h a r v e s t  t im e
( o )  E x i s t e n c e  o f  Government  g r a n t  o r  bene ­
f i c i a l  d e p r e c i a t i o n  a l l o w a n c e s
( 7 ) Can you g i v e  any i n d i c a t i o n  o f  t h e  p e r i o d  o f  
t im e  which  e l a p s e s  between  f i r s t  p l a n n i n g  an 
i n v e s t m e n t  and  a c t u a l l y  making t h e  d e c i s i o n  t o  
p r o c e e d ?
( s e e  o v e r )
"311.
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8) Does t h e  g r o s s  c o s t  o r  n e t  c o s t  ( t o t a l  c o s t  l e s s  g r a n t s  e t c . )  
o f  an i n v e s t m e n t  i n f l u e n c e  you most  when d e c i d i n g  t o  i n v e s t  o r  
does  n e i t h e r  i n f l u e n c e  yo u .  (Ring  a p p r o p r i a t e  c a s e ) .
9 ) a)  Do you e x p e c t  a  r a t e  o f  r e t u r n  on you r  i n v e s t m e n t s ?
b)  I f  s o ,  what r a t e  o f  r e t u r n  do you e x p e c t ?
10) What do you c o n s i d e r  t h e  most d i f f i c u l t  o b s t a c l e s  i n  p l a n n i n g  
m ajo r  c h a n g e s ?  Choose from t h e  f o l l o w i n g  and  l i s t  i n  o r d e r  
o f  i m p o r t a n c e ,  ( i . e .  1s t  2nd 3 rd  e t c . )
a )  Where t o  s e e k  a d v i c e
b) D i f f i c u l t i e s  o f  p l a n n i n g ---------------------------------------------------------
c )  D i f f i c u l t i e s  a bou r  l a b o u r  ----------------
d) D i f f i c u l t i e s  i n  o b t a i n i n g  c a p i t a l ------------------------------ ---- — — .
e)  D i f f i c u l t i e s  i n  c h a n g in g  e x i s t i n g  s y s te m  
( e . g .  a l r e a d y  a t  b e s t  h e r d  s i z e )
f )  U n c e r t a i n t y  as  t o  f u t u r e  s a l e  p r i c e s
and m a r k e t s  ---------- —
g) The r a t e  o f  i n t e r e s t  t o  be p a i d  on
bor row ed  c a p i t a l  — — — - —
h) O th e r  r e a s o n s  ( s p e c i f y )  — —  -------- — — — — — — — .
11) a )  Do you t a k e  Government  c a p i t a l  g r a n t s  when a v a i l a b l e ?
i )  Always i i )  Sometimes i i i )  Never (Ring  as  a p p r o p r i a t e )  
b)  I f  g r a n t s  a r e  no t  t a k e n  why no t?  — - — — — —  --------------------
12) I f  you have  f u n d s  a v a i l a b l e  do you p r e f e r  t o  p u t  them back i n t o
f a r m in g  o r  i n v e s t  o u t s i d e  f a rm in g  o r  b o th?   -------- — -------
13) Would you be p r e p a r e d  t o  keep you r  s t a n d a r d  o f  l i v i n g  
a t  i t s  p r e s e n t  l e v e l ,  i f  n e c e s s a r y ,  i n  o r d e r  t o  pu t  
more c a s h  back i n t o  t h e  farm?
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14) a )  Are you r e s t r i c t e d  on t h e  l e v e l  o f  o v e r d r a f t  
b a l a n c e  d u r i n g  a y e a r ?  (Yes,  No),
b) I f  n o t  r e s t r i c t e d  do you a t t e m p t  t o  m a i n t a i n  
a  c e r t a i n  c a s h / b a n k  b a l a n c e  o r  o v e r d r a f t  o v e r  
t h e  y e a r ?
15) a )  I f  £5000 o f  bor row ed  c a p i t a l  was made a v a i l a b l e  t o  you,  
l i s t  i n  o r d e r  o f  p r e f e r e n c e  t h e  c l a s s  o f  i n v e s t m e n t  you 
would u n d e r t a k e .
a)  B u i l d i n g  Improvements
b) S t o c k
c)  M ach ine ry
d) V e h i c l e s
e)  O th e r
b) I f  t h e  £5000 was an i n t e r e s t  f r e e  l o a n  o r  yo u r  own
c a p i t a l  would t h i s  a l t e r  your  o r d e r  o f  p r e f e r e n c e ?  Yes 
o r  No ------ - I f  answer i s  y e s ,  s t a t e  new o r d e r  o f  p r e f e r e n c e .
16) In  t h e  e v e n t  o f  c a p i t a l  b e i n g  l i m i t e d  would you s t i l l  i n v e s t  
i n  t h e  o r d e r  o f  p r e f e r e n c e  s t a t e d  i n  answer t o  q u e s t i o n  15a?
— — »-----— I f  answer  i s  NO p l e a s e  s t a t e  new o r d e r  o f  p r e f e r e n c e .
17) What i s  your  l o n g  t e r m  o b j e c t i v e  f o r  your  farm? 
( s t a t e  o r d e r  o f  i m p o r t a n c e )
a )  S u r v i v a l
b) H ig h e r  P r o f i t s
c )  H i g h e r  r e t u r n  on C a p i t a l
d) E a s i e r  L i f e
e)  O the r  ( s p e c i f y )
18) E s t i m a t e  o f  f a r m e r s  age
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APPENDIX I I I
SUMMARY o r  CAPITAL GRANT PROCEDURE
I A p p l i c a t i o n  t o  D .A .F .S .
I I  I n s p e c t i o n  o f  f a rm  and d i s c u s s i o n  o f  p r o p o s e d  p l a n ,
I I I  A u t h o r i s a t i o n  o f  a p p ro v e d  works ,
IV Cla im f o r  payment  t o  a c c o u n t  o r  f i n a l  payment  -  e v i d e n c e  of
c o s t s  i n c u r r e d  must  be i n c l u d e d ,
V Payment  o f  G ra n t  t o  f a r m e r .
The f a r m e r s  i n t e r v i e w e d  were c r i t i c a l  o f  t h e  a d m i n i s t r a t i v e  t im e s  
i n v o l v e d  b e f o r e  work c o u l d  p r o c e e d ,  and a l s o  o f  t h e  d e l a y  be tween  
s u b m i s s i o n  o f  a r e c e i p t e d  a c c o u n t  and a c t u a l  r e i m b u r s e m e n t ,  which 
c o u l d  be a n y t h i n g  from 2 t o  4 m on ths .  I t  c o u l d  be a r g u e d  t h a t  t h e  
d e l a y s  a r e  n o t  e x c e s s i v e  when due r e g a r d  i s  p a i d  t o  t h e  f a c t  t h a t  
p u b l i c  monoy i s  i n v o l v e d .
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CHAPTER V I I I  
CAPITAL INVESTMENT ON WEST SCOTLAND DAIRY FARMS 
CONCLUSIONS
8 . 1 .  I n t r o d u c t i o n
In t h e  p r e s e n t  e r a  o f  h ig h  l e v e l s  o f  d o m e s t i c  i n f l a t i o n  and 
a d e p r e c i a t i n g  c u r r e n c y ,  t h e  Government  has  p l a c e d  e m pha s i s  on t h e  
s e l e c t i v e  e x p a n s i o n  o f  a g r i c u l t u r a l  o u t p u t  a s  a means o f  r e d u c i n g  
t h e  fo o d  i m p o r t  b i l l .  In t h e  no rmal  farm s i t u a t i o n ,  i n c r e a s e d  
p r o d u c t i o n  a n d / o r  i n c r e a s e d  e f f i c i e n c y  o f  p r o d u c t i o n  o f t e n  r e q u i r e s  
a d d i t i o n a l  c a p i t a l  i n v e s t m e n t .  The s o u r c e s  and s t r u c t u r e ,  as  w e l l  
a s  t h e  l e v e l ,  o f  e x i s t i n g  and a d d i t i o n a l  c a p i t a l  i n v e s t m e n t ,  a r e ,  
i m p o r t a n t  a s p e c t s  t h e r e f o r e ,  o f  t h e  deve lopm en t  o f  t h e  a g r i c u l t u r a l  
i n d u s t r y  a t  t h e  macro and m ic ro  l e v e l s .
P r e v i o u s  r e s e a r c h  on a g r i c u l t u r a l  c a p i t a l  has  c o v e r e d  a wide r a n g e  
o f  d e s c r i p t i v e  and a n a l y t i c a l  s t u d i e s  o f  c a p i t a l  s t r u c t u r e ,  s o u r c e s  
o f  c r e d i t ,  e t c .  The p r e s e n t  s tu d y  has  been r e s t r i c t e d  t o  w ha t ,  i n  
t h e  o p i n i o n  o f  t h e  a u t h o r ,  were t h e  most  s a l i e n t  f a c t o r s  a f f e c t i n g  
c a p i t a l  i n v e s t m e n t  on West S c o t l a n d  d a i r y  f a r m s .  As s t a t e d  i n  
C h a p t e r  I ,  t h e  g e n e r a l  aim o f  t h e  s tu d y  has  been t o  f o r m u l a t e  a means 
t o  e n a b l e  t h e  d a i r y  f a r m e r  i n  West S c o t l a n d  t o  o p e r a t e  more 
e f f e c t i v e l y  w i t h i n  t h e  c o n s t r a i n t s  on h i s  c a p i t a l  i n v e s t m e n t .  I t  i s  
a p p r o p r i a t e ,  a t  t h i s  p o i n t ,  t o  p r e s e n t  a resume o f  t h e  main o b j e c t i v e s  
o f  t h e  s t u d y
1) To e s t i m a t e  t h e  a g g r e g a t e  c a p i t a l  i n v e s t e d  i n  S c o t l a n d  and 
West S c o t l a n d  a g r i c u l t u r e  and i n  so  do ing  d e v e lo p  a new 
e s t i m a t i o n  p r o c e d u r e ,
2) To d e v e lo p  m ethodology  i n  o r d e r  t o  a n a l y s e  f a rm  d a t a  on 
c a p i t a l  s t r u c t u r e ,
3) To q u a n t i f y  t h e  r e l a t i o n s h i p  between  c a p i t a l  s t o c k  and o u t p u t ,  
and t h u s  t r y  t o  e s t a b l i s h  t h e  e x p e c t e d  o u t p u t  f rom g i v e n  l e v e l s  
o f  c a p i t a l  i n p u t .
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4)  To d o r i v o  optimum c a p i t a l  i n p u t s  f o r  t h e  a v e r a g e  d a i r y  farm 
and examine  t h e  c o n s t r a i n t s  on t h e  s o u r c e s  o f  a d d i t i o n a l  
c a p i t a l  r e q u i r e d  t o  a c h i e v e  an optimum a l l o c a t i o n  o f  c a p i t a l .
5 ) To s u p p l y  i n f o r m a t i o n  on f a r m e r s '  p e r s o n a l  a t t i t u d e s  t o  
c a p i t a l  i n v e s t m e n t  i n  West S c o t l a n d  d a i r y  f a r m s .
The t e c h n i q u e s  o f  a n a l y s i s  a d o p te d  were go v e rn e d  by t h e  o b j e c t i v e s  
o u t l i n e d  above  and t h e  d a t a  a v a i l a b l e ,  and were s u b j e c t  t o  t h e  r u l e  
t h a t  s i m p l e  bu t  e f f e c t i v e  methods s h o u l d  be u t i l i s e d  when p o s s i b l e ,  
i n  t h e  hope t h a t  t h e  t e c h n i q u e s  a p p l i e d  might  be o f  u s e  i n  c e r t a i n  
forms o f  farm management a d v i s o r y  work.  The a n a l y s i s  was t h e r e ­
f o r e  c e n t r e d  on s i m p l e  and m u l t i p l e  r e g r e s s i o n  e q u a t i o n s  and 
e c o n o m e t r i c  m ode l s ,  u s i n g  c r o s s - s e c t i o n a l  d a t a .
In t h e  s e c t i o n s  which f o l l o w ,  i t  i s  p r o p o s e d ,  f i r s t l y ,  t o  c o n s i d e r  
t h e  c a p i t a l  s t o c k  o f  S c o t l a n d  and West S c o t l a n d  d a i r y  f a r m e r s  ( S e c t i o n  
8 . 2) ,  t o  f o l l o w  t h i s  by a summary o f  t h e  f a c t u a l  f i n d i n g s  o f  t h i s  
s t u d y  p e r t a i n i n g  t o  t h e  c a p i t a l  s i t u a t i o n  o f  d a i r y  f a rm s  i n  West 
S c o t l a n d  ( S e c t i o n  8 . 3 )  and f i n a l l y ,  t o  p r e s e n t  a g e n e r a l  d i s c u s s i o n  
of  t h e  p rob le m s  which became a p p a r e n t  and t h e  p o s s i b l e  c o n t r i b u t i o n  
o f  t h e  f a r m e r ,  t h e  Government  and t h e  e d u c a t i o n a l i s t  t o  t h e  
a m e l i o r a t i o n  o f  t h e  p rob lem  o f  c a p i t a l  f o r m a t i o n  ( S e c t i o n  8 , 4 ) ,
6 , 2 ,  A g g r e g a te  C a p i t a l  S t o c k  o f  S c o t t i s h  and West S c o t l a n d  
A g r i c u l t u r e
(1 )The c a p i t a l  s t o c k  o f  West S c o t l a n d  a g r i c u l t u r e  was j u s t  
ovor  one t h i r d  o f  t h e  t o t a l  c a p i t a l  s t o c k  o f  S c o t t i s h  a g r i c u l t u r e  
i n  1972,  At c u r r e n t  v a l u e s  t h i s  r e p r e s e n t e d  £1011 ,1 0  m i l l i o n  o f  
which £204,91 m i l l i o n  was t e n a n t s  t y p e  c a p i t a l *  F a rm ers  i n  West 
S c o t l a n d  i n c r e a s e d  t h e i r  c a p i t a l  i n v e s t m e n t  i n  a l l  c a t e g o r i e s  o f  
t e n a n t s  c a p i t a l  e x c e p t  c o n c e n t r a t e  f e e d  s t o c k s  o v e r  t h e  f o u r  y e a r  
p e r i o d  e n d in g  i n  1972.  T h i s  i n c r e a s e  r e p r e s e n t e d  a 60 p a r  c e n t  r i s e ,  
a f t e r  a d j u s t m e n t  f o r  t h o  e f f e c t s  of  i n f l a t i o n ,  and showed no 
d e v i a t i o n  from t h e  n a t i o n a l  t r e n d .  The i m p o r t a n c e  o f  t h e  c a p i t a l  
i n v e s t e d  i n  d a i r y  f a r m in g  was d e m o n s t r a t e d  by t h e  f a c t  t h a t  t h e
( 1 ) See p . 63 f o r  a l i s t  o f  t h e  c o u n t i e s  i n c l u d e d  i n  t h e  West 
S c o t l a n d  a r e a .
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t e n a n t s  c a p i t a l  i n v e s t e d  in  l i v e s t o c k  was 8 - 9  p e r  c e n t  h i g h e r  
i n  t h e  West r o g i o n  t h a n  f o r  a l l  S c o t l a n d .
In t h e  c o u r s e  o f  o b t a i n i n g  t h e  e s t i m a t e s  o f  t e n a n t s  c a p i t a l  i n ­
v e s t m e n t ,  i t  became a p p a r e n t  t h a t  i n  many r e s p e c t s  t h e  method o f  
c a l c u l a t i n g  t h e  c a p i t a l  s t o c k  u s i n g  c e n s u s  d a t a  had  a d v a n t a g e s  o v e r  
t h e  r a i s e d  sa m p le  t e c h n i q u e .  These  a d v a n t a g e s  were f u l l y  d i s c u s s e d  
i n  C h a p t e r  I I I  bu t  a r e  sum m ar i sed  be low.
The e a s e  o f  c r e a t i n g  a c o n s i s t e n t  s e r i e s  o f  e s t i m a t e s  f rom an 
e x i s t i n g  p r im a r y  d a t a  s o u r c e  which i n c l u d e s  a l l  f a r m s  i n  S c o t l a n d  
n o t  j u s t  a  s a m p le  o f  f a rm s*  Census d a t a  p e r m i t s  t h e  u s e  o f  c a l e n d a r  
y e a r s  and a l l o w s  t h e  a v e r a g e  c a p i t a l  i n v o lv e m e n t  o v e r  t h e  y e a r  t o  be 
e s t i m a t e d ,  which i s  s u p e r i o r  t o  t h e  v a l u a t i o n  o f  an i n v e n t o r y  a t  an 
a r b i t r a r y  and v a r i a b l e  p e r i o d  i n  t i m e .  The u s e  o f  c e n s u s  d a t a  a l s o  
a l l o w s  t h e  c h a n g in g  age  s t r u c t u r e  o f  t h e  a n im a l  p o p u l a t i o n  t o  bo 
t a k e n  i n t o  a c c o u n t ,
8 , 3 .  The C a p i t a l  S i t u a t i o n  o f  West S c o t l a n d  D a i ry  Farms 1969-71
T h i s  s e c t i o n  sum m a r i se s  t h e  i n f o r m a t i o n  g a i n e d  from t h e  s t u d y  
wi th  r e s p e c t  t o  t h e  e x i s t i n g  a l l o c a t i o n  and s o u r c e s  o f  c a p i t a l  o f  
t h e  d a i r y  f a r m s .  Such economic i n f o r m a t i o n ,  t o g e t h e r  w i th  knowledge 
o f  t h e  m o d i f y in g  e f f e c t  o f  f a r m e r s ' a t t i t u d e s ,  i s  e s s e n t i a l  i n  o r d e r  
t o  h e l p  t o  i d e n t i f y  t h e  r e l a t i o n s h i p s  be tw een  c a p i t a l  and o u t p u t  
and t o  d e t e r m i n e  t h e  f a c t o r s  and c o n s t r a i n t s  which g ove rn  t h e  l e v e l  
o f  c a p i t a l  d e p lo y e d  and  t h o  c r e d i t  s o u r c e s  u t i l i s e d .  T h e r e a f t e r  t h e  
i n f o r m a t i o n  i s  u s e d  i n  S e c t i o n  8 , 4 .  t o  f o r m u l a t e  t h e  c a p i t a l  
f o r m a t i o n  p r o b le m s  c o n f r o n t i n g  t h e  d a i r y  f a r m e r  g r o u p s  u n d e r  s t u d y ,  
and t h e n  t o  s u g g e s t  p o s s i b l e  means o f  r e c t i f y i n g  t h e  s i t u a t i o n .
8 , 3 . 1 .  The E x i s t i n g  A l l o c a t i o n  o f  C a p i t a l
In  t e r m s  o f  m one ta ry  v a l u e ,  t h e  o r d e r  o f  i m p o r t a n c e  
o f  t e n a n t s  a s s e t s  was l i v e s t o c k ,  m a c h i n e r y ,  o t h e r  c a p i t a l ,  and 
c r o p s ,  b u t  on owner  o c c u p i e d  fa rm s  t h e  c a p i t a l  i n v e s t e d  i n  l a n d ­
l o r d s  t y p e  c a p i t a l  was found  t o  be f o u r  t i m e s  t h a t  i n v e s t e d  i n  
l i v e s t o c k .  S m a l l e r  f a r m s ,  i n  t e rm s  o f  a c r e a g e ,  were more i n t e n s i v e  
u s e r s  o f  t e n a n t s  c a p i t a l  ( c a p i t a l / a c r e ) ,  a s  were owner  o c c u p i e d  
fa rm s  compared  t o  t e n a n t  f a r m s .  The l e s s  i n t e n s i v e  u s e  o f  t e n a n t s  
c a p i t a l  by t h e  t e n a n t  f a r m e r s  was t h e  f i r s t  i n d i c a t i o n  o f  p o s s i b l e
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u n d e r - u t i l i s a t i o n  o f  t e n a n t s  c a p i t a l  by t h a t  group o f  farm ers .
The n e t  w or th  o f  t h e  sample  f a rm s  e x p r e s s e d  as  a p e r c e n t a g e  o f  
t o t a l  a s s e t s  -  e q u i t y  p e r c e n t a g e ,  was h i g h  -  a p p r o x i m a t e l y  80 p e r  
c e n t .  The p r o p o r t i o n  o f  t h e  b u s i n e s s  owned was found  t o  bo 
i n d e p e n d e n t  o f  farm s i z e  i n  t e r m s  o f  a c r e a g e  and c a p i t a l  i n v e s t e d ,  
and t h e  p r o p o r t i o n  o f  t h e  b u s i n e s s  owned was n o t  a s i g n i f i c a n t  
f a c t o r  i n  d e t e r m i n i n g  t h e  u l t i m a t e  p r o f i t a b i l i t y  o f  t h e  b u s i n e s s .
The l a t t e r  f i n d i n g  c h a l l e n g e d  t h e  view t h a t  a low e q u i t y  p e r c e n t a g e  
i n d i c a t e d  t h a t  f a r m e r s  were p r e p a r e d  t o  bo r row t o  f i n a n c e  p r o f i t a b l e  
o p p o r t u n i t i e s .
A f u n c t i o n a l  r e l a t i o n s h i p  was e s t a b l i s h e d  be tw een  t h o  t o t a l  a s s e t s  
employed on t h e  sam p le  f a rm s  and t h e  amount o f  bor rowed  c a p i t a l  i n  
u s e .  T e n a n t s  r e l i e d  more h e a v i l y  on bo r rowed  c a p i t a l  f o r  e x p a n s i o n  
t h a n  d i d  owner  o c c u p i e r s ,  which was r e f l e c t e d  i n  t h e  e q u i t y  
p e r c e n t a g e s  f o r  t h e  two g r o u p s ;  t h e  owner o c c u p i e r s  n e t  worth 
p e r c e n t a g e  was on a v e r a g e  3 p e r  c e n t  h i g h e r  t h a n  t h a t  o f  t e n a n t s ,  
which was a c o n s i d e r a b l e  d i f f e r e n c e  when t h e  r e l a t i v e  volume o f  t h e  
a s s e t s  o f  t h e  two g ro u p s  was t a k e n  i n t o  a c c o u n t .  The h i g h e r  l e v e l  
o f  i n d e b t e d n e s s  o f  t h e  t e n a n t  f a r m e r  c o u l d  be c o n s i d e r e d  a s  an . 
in ducem en t  t o  u t i l i s e  t h e  e x i s t i n g  c a p i t a l  employed,  a s  f u l l y  as  
p o s s i b l e .  In  p r a c t i c e ,  i t  was d e m o n s t r a t e d  l a t e r  t h a t  t h e  a v e r a g e  
owner o c c u p i e r s '  a l l o c a t i o n  o f  c a p i t a l  a p p ro a c h e d  c l o s e r  t o  t h e  
optimum t h a n  d i d  t h a t  o f  t h e  t e n a n t .  Owner o c c u p i e r s  d i d ,  however ,  
u se  more a b s o l u t e  amounts  o f  bor rowed  c a p i t a l  t h a n  d i d  t e n a n t s , ,  
which a f f e c t e d  t h o  l e v e l  o f  n o t  farm income i n  two ways.  F i r s t l y ,  
t h e  amount  o f  n e t  farm income g e n e r a t e d  was l e s s  s e n s i t i v e  t o  
c h a n g e s  i n  t h e  l e v e l  o f  c a p i t a l  bo r rowed  i n  t h e  c a s e  o f  t h e  owner 
o c c u p i e r s  and  s e c o n d l y ,  t h e  i n c r e a s e  i n  n e t  farm income p e r  £100 
bor rowed  c a p i t a l  was g r e a t e r  f o r  t h e  t e n a n t s  t h a n  f o r  t h e  owner 
o c c u p i e r s ,  A p o s s i b l e  h y p o t h e s i s  was t h a t  t e n a n t s  can  c o n c e n t r a t e  
on t h e  ' 'more p r o d u c t i v e  " t y p e s  o f  t e n a n t s  c a p i t a l  w he reas  t h e  
owner  o c c u p i e r s  must  a l s o  f i n a n c e  t h e  l o w e r  y i e l d i n g  l a n d l o r d s  t y p e  
c a p i t a l .  I t  c o u l d  a l s o  be t h e  c a s e  t h a t  management  r e s o u r c e s  were 
l e s s  s t r e t c h e d  on t h e  t e n a n t e d  fa rms  a s  no e s t a t e  t y p e  management 
was i n v o l v e d .  I t  i s  s u g g e s t e d  t h a t  a s t u d y  o f  management  i n p u t  
would be a  r e w a r d i n g  a r e a  f o r  f u r t h e r  r e s e a r c h .
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8 . 3 , 2 .  S o u r c e s  o f  C a p i t a l  
• Any g r o s s  c a p i t a l  f o r m a t i o n  r e q u i r e d  on t h e  sam ple
fa rm s  can  on ly  be d e r i v e d  from t h e  " a v a i l a b l e  c a s h  " on t h e  f a r m s ,  
which was f a i r l y  l i m i t e d  on t h e  m a j o r i t y  o f  fa rms  (£1516 -  £10 ,190  
de p e n d in g  on s i z e  o f  farm and n a t u r e  o f  t e n u r e ) .  The p r i n c i p a l  
f u n c t i o n a l  d e t e r m i n a n t  o f  t h e  amount o f  " a v a i l a b l e  c a s h  " was shown 
t o  be t h e  l e v e l  o f  farm income i n  p r e v i o u s  y e a r s ,  A t h r e e  y e a r  
i n v e s t m e n t  c y c l e  e x i s t e d ,  i n  t h a t  t h e  l o v e l  o f  farm income i n  y e a r  
( t - 3 )  e x e r t e d  a s t r o n g  i n f l u e n c e  on t h o  ' A v a i l a b l e  c a s h "  i n  y e a r  ( t ) .  
Tho amount o f  farm income i n  y o a r  ( t * l )  a l s o  had  a d i r o c t  bu t  l e s s e r  
e f f e c t  on t h e  e x p e c t e d  l o v o l  o f  ' b v a i l a b l o  c a s h "  i n  y e a r  ( t ) .  The 
m a j o r i t y  o f  f i n a n c e  was p r o v i d e d  by t h o  f a r m e r  from h i s  own s o u r c e s  
o r  farm p r o f i t .  The e x i s t i n g  p a t t e r n  o f  f i n a n c e ,  l a r g e l y  t h r o u g h  
farm p r o f i t s ,  was l i k e l y  t o  c o n t i n u e ,  a s  t h o  r o s p o n s o  by f a r m e r s  
i n  t h e  s u r v e y  i n d i c a t e d  no change  i n  t h e i r  a t t i t u d e  t o w a r d s  
b o r r o w i n g .
The p r i n c i p a l  s o u r c e  o f  bor row ed  fu n d s  f o r  t e n a n t  f a r m e r s  was 
m erc han t  c r e d i t  b o th  i n  to rm s  o f  t h e  number o f  f a r m e r s  u s i n g  t h i s  
s o u r c e  and a s  a p r o p o r t i o n  o f  t o t a l  group  b o r r o w i n g s .  The n e x t  most  
i m p o r t a n t  s o u r c e  f o r  t h o  t e n a n t  f a r m e r s  was bank b o r r o w i n g .  However ,  
t h e  l a c k  o f  s e c u r i t y  which t e n a n t s  c o u l d  o f f e r  t o  o b t a i n  l o a n s  c o u ld  
have  been f o r c i n g  t e n a n t s  t o  u s e  more e x p e n s i v e  fo rm s  o f  bor rowed  
c a p i t a l ,  which was s u g g e s t e d  by t h e  more f r e q u e n t  u so  o f  m erchan t  
c r e d i t  and h i r o  p u r c h a s e  by t e n a n t s .  Owner o c c u p i e r s  made u s e  o f  
m erc h an t  c r e d i t ,  bank o v e r d r a f t s ,  and f a m i l y  o r  p r i v a t e  l o a n s  e q u a l l y ,  
which l a r g e l y  r e f l e c t e d  t h o  d i f f e r e n t  c r e d i t  ne e ds  o f  t h e  two t y p e s  
o f  b u s i n e s s .  The dependence  o f  t h o  owner o c c u p i o r s  on f a m i l y  o r  
p r i v a t e  l o a n s  c o u l d  mako p o s s i b l e  i n v e s t m e n t  which o t h e r w i s e ,  
would n o t  have  e a r n e d  an a d e q u a t e  r e t u r n  a t  m arke t  r a t e s  o f  i n t e r e s t ,  
Tho s u r v e y  r e s u l t s  i n d i c a t e d ,  however ,  t h a t  t h e  m a j o r i t y  o f  f a r m e r s  
d i d  n o t  p l a n  t h e i r  o r d e r  o f  i n v e s t m e n t  a c c o r d i n g  t o  t h e  s o u r c e  o f  
f u n d s .
Government  c a p i t a l  g r a n t s  fo rmed a n o t h e r  s o u r c e  o f  f i n a n c e  t o  
bo th  g r o u p s  o f  f a r m e r s  b u t  o n ly  a b o u t  one t h i r d  o f  t h e  f a r m e r s  
u s e d  g r a n t s  ' in  any one y e a r .  The a b s o l u t e  amount  o f  g r a n t  u p t a k e  
p e r  f a rm  was no t  h i g h  and a h i g h e r  p r o p o r t i o n  o f  t h e  l a r g e r
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a c r e a g e  f a rm s  t o o k  up c a p i t a l  g r a n t s *  A p a r t i a l  e x p l a n a t i o n  o f  t h i s  
s i t u a t i o n  c o u l d  bo t h a t  g r a n t s  were on ly  a v a i l a b l e  t o w a r d s  15-50 
p e r  c e n t  o f  t h e  t o t a l  c o s t .  The amount  o f  s e l f - f i n a n c i n g  i n v o l v e d  
c o u l d  t h e r e f o r e  be p r o h i b i t i v e  due t o  l e s s  s e c u r i t y  b e i n g  a v a i l a b l e  
t o  o b t a i n  l o a n s  and t h e  l o w e r  r e t u r n  on c a p i t a l  o b t a i n a b l e  on t h e  
s m a l l e r  f a r m s  ( T a b l e  5 . 2 * 2 , 2 , ) ,
One f u r t h e r  s o u r c e  o f  f u n d s  f o r  c a p i t a l  f o r m a t i o n  was t h e  r e ­
a l l o c a t i o n  o f  p a r t  o f  t h o  f u n d s  f o r m e r l y  u s e d  f o r  c o n s u m p t io n .  
Al though  many f a r m e r s  were p r e p a r e d  t o  make s a c r i f i c e s  i n  t e r m s  o f  
s t a n d a r d  o f  l i v i n g  i n  o r d e r  t o  i n v e s t  i n  t h e i r  f a r m s ,  t h e  s c o p e  o f  
t h i s  means was l i m i t e d .
8 . 3 . 3 .  R e l a t i o n s h i p s  botwoon C a p i t a l  and O u tpu t
The uso o f  an e x p l i c i t  c a u s a l  c h a i n  model  p e r m i t t o d  
t h e  f u n c t i o n a l  r e l a t i o n s h i p  botwoon c a p i t a l  s t o c k ,  a c r e a g e ,  g r o s s  
o u t p u t ,  and g r o s s  m arg in  t o  bo e s t a b l i s h e d ,  Tho model  showed t h a t  
a c r e a g e  o n l y  e x e r t e d  s i g n f i c i a n t  i n f l u e n c e  a t  t h e  g r o s s  m arg in  l e v e l  
and even a t  t h i s  l e v e l  i n  t h o  s e q u e n c e  o f  c a u s a t i o n ,  g r o s s  o u t p u t  
was t h e  m a jo r  d e t e r m i n a n t .  The e x p e c t e d  i n c r e a s e  i n  g r o s s  marg in  
from a £100 i n c r e a s e  i n  g r o s s  o u t p u t  was £44 i n  1 9 6 9 / 7 1 ,  The Cobb- . 
Douglas  f u n c t i o n s  which wore p r e p a r e d  t o  e s t i m a t e  t h o  m a r g i n a l  
p r o d u c t i v i t y  o f  t h e  c a p i t a l  s e r v i c e s  u s e d ,  i n c l u d e d  l a n d  and l a b o u r  
as  i n p u t  v a r i a b l e s ,  Tho r e s u l t s  s u p p o r t e d  t h e  f i n d i n g s  from t h e  
c a u s a l  c h a i n  model  r e g a r d i n g  t h o  I q s s e r  i n f l u e n c e  o f  t h e  l a n d  and 
l a b o u r  v a r i a b l e s  a s  opposed  t o  t h e  c a p i t a l  v a r i a b l e  i n  d e t e r m i n i n g  
t h o  l o v o l  o f  o u t p u t ,
Tho EDC f o r  a g r i c u l t u r e  t e n d e d  t o  s t r e s s  f a c t o r s  o t h e r  t h a n  c a p i t a l  
a s  b e in g  more i m p o r t a n t  d e t e r m i n a n t s  o f  p r o d u c t i v i t y .  Namely
The main c o n s t r a i n t  t o  a more o f f i c i e n t  u s e  o f  r e s o u r c e s  
t h a t  have  been i d e n t i f i e d  by t h e  s t u d y ,  s u c h  a s  t h e  s i z e  
o f  f a r m s ,  t h e  u s e  o f  l a b o u r ,  and t h o  r e t i r e m e n t  ago o f  
t h e  f a r m e r ,  a r e  t o  some e x t e n t  o u t s i d e  t h e  c o n t r o l  o f  
i n d i v i d u a l  f a r m e r s ( ^ ) .
( 2 ) A g r i c u l t u r e  E.D.C.  Farm P r o d u c t i v i t y  HMSO O c t . 1973 p . 9.
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T hass  c o n c l u s i o n s  wore a t  v a r i a n c e  w i th  t h e  f i n d i n g s  o f  t h e  
p r o s o n t  s t u d y  b u t  t h o  n o n - s i g n i f i c a n c e  o f  c a p i t a l  a s  a c o n s t r a i n t  
on p r o d u c t i v i t y  i n  t h o  E .D .C .  s t u d y  c o u l d  be due t o  t h e  m easure  
o f  farm p r o d u c t i v i t y  a d o p t e d  -  P r o d u c t i v i t y  = Gross  Ou tpu t  
£ / £  I n p u t .  T h i s  m easu re  o f  p r o d u c t i v i t y  c o u l d  be  u n r e l i a b l e  
b e c a u s e  t h e  d e p r e c i a t i o n  e le m e n t  w i t h i n  t h e  i n p u t  c o s t s  c o u l d  
h ave  c a u s e d  p e c u l i a r  e s t i m a t e s  o f  p r o d u c t i v i t y  t o  be o b t a i n e d  e . g .  
i f  a f a r m e r  used  m ain ly  o l d e r  e q u ip m e n t ,  t h o  a n n u a l  d e p r e c i a t i o n  
c h a r g e  i n c l u d e d  a s  an i n p u t  c o s t ,  would be l o w e r  t h a n  i f  t h o  
equ ip m en t  wore new er .  Hence t h e  p r o d u c t i v i t y  o f  a farm u s i n g  o l d e r  
equ ip m en t  would a p p e a r  h i g h e r  t h a n  t h a t  o f  t h o  fa rm  w i th  t h e  newer 
e q u i p m e n t .
The low dependence  o f  o u t p u t  on farm a c r e a g e  which was found  i n  
t h e  p r e s e n t  s t u d y  d o m o n s t r a t o d  t h e  a b i l i t y  o f  t h o  s m a l l e r  a c r e a g o  
farm t o  p r o d u c e ,  t h r o u g h  t h o  more i n t e n s i v e  u s e  o f  c a p i t a l ,  a 
g r o s s  o u t p u t  s i m i l a r  t o  t h a t  p ro d u ce d  on a l a r g e r ,  l e s s  c a p i t a l  
i n t e n s i v e  f a r m .  However ,  b e c a u s e  o f  t h e i r  more i n t e n s i v e  uso  o f  
c a p i t a l  p e r  a c r e  and i t s  a s s o c i a t e d  v a r i a b l o  c o s t s ,  t h o  s m a l l e r  
farm was a t  a  d i s a d v a n t a g e  i n  t e r m s  o f  g r o s s  m arg in  p r o d u c e d .
Tho e f f e c t  o f  farm s i z e  a t  t h e  g r o s s  marg in  l o v e l  o f  o u t p u t  
measurem ent  was t h e r e f o r e  t o  p a r t l y  overcome t h e  r i s i n g  l e v e l  o f  
v a r i a b l e  c o s t s  a s s o c i a t e d  w i th  t h e  h i g h e r  a b s o l u t e  l e v o l  o f  c a p i t a l  
u s e  on t h e  l a r g e r  a c r e a g e  f a r m s .  A f a r m e r  c o u l d ,  w i t h i n  a l i m i t e d  
r a n g e ,  s u b s t i t u t e  l i v e s t o c k  c a p i t a l  f o r  a c r e a g e  and a c h i e v e  
s i m i l a r  l e v e l s  o f  g r o s s  m arg in  e . g .  £200 and £100 l i v e s t o c k  c a p i t a l  
c o u l d  be s u b s t i t u t e d  f o r  one a c r e  by t h e  owner  o c c u p i e r s  and 
t e n a n t s  r e s p e c t i v e l y ,  i n  1 9 69 /70 ,  t o  o b t a i n  e q u i v a l e n t  amounts  o f  
g r o s s  m a r g i n .  The g r o s s  marg in  po r  a c r e  o f  t h o  s a m p le  fa rm s  
d o c r o a s e d  a s  s i z e  i n c r e a s e d  duo t o  t h e  r e d u c e d  i n t e n s i t y  of  
c a p i t a l  i n p u t s  p e r  a c r e  a s  a c r e a g o  i n c r o a s o d .  Honco,  a l t h o u g h  
t h e  s m a l l e r  f a rm s  a p p e a r e d  t o  o f f e r  h i g h e r  p e r f o r m a n c e  i n  t e r m s  
o f  g r o s s  m arg in  p e r  a c r e  t h a n  t h e  l a r g e r  f a r m s ,  t h e  s m a l l e r  fa rms  
may n o t  be  more e f f e c t i v e  i n  t h e  o v e r a l l  e f f i c i e n c y  o f  c a p i t a l  
employed .  In o r d e r  t o  a s s e s s  t h e  o v e r a l l  e f f i c i e n c y  o f  c a p i t a l  
u t i l i s a t i o n ,  t h e  f i x e d  c o s t s  a t t a c h e d  t o  t h o  p r o d u c t i o n  o f  o u t p u t  
wore a l l o c a t e d .  I t  was t h e n  shown t h a t ,  as  t h e  l e v e l  o f  t e n a n t s  
c a p i t a l  i n c r e a s e d ,  t h e  e x p e c t e d  r e t u r n  on t h a t  c a p i t a l  i n c r o a s o d
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The e f f e c t  o f  t h e  f i x e d  c o s t  a l l o c a t i o n  was t h e r e f o r e  
p r o p o r t i o n a t o l y  g r e a t e r  a t  t h e  l o w e r  c a p i t a l  i n p u t  l o v o l s .  Al­
though  t h o  f i x e d  c o s t s  and c a p i t a l  i n v e s t e d  p e r  a c r e  wero l o s s  a s  
a c r e a g o  i n c r e a s e d ,  t h e  a b s o l u t e  amount o f  c a p i t a l  u s e d  r o s e  as  
a c r e a g e  i n c r e a s e d .  The h i g h e r  r e t u r n s  on c a p i t a l  ( M . I . I . % )  wero 
t h e r e f o r e  a s s o c i a t e d  w i th  l a r g e r  a c r e a g e s .  Where two fa rm s  had 
e q u i v a l e n t  a c r e a g e ,  t h e  h i g h e r  r e t u r n  on c a p i t a l  would be e x p e c t e d  
on t h o  more h i g h l y  c a p i t a l i s e d  f a r m .  T h i s  f i n d i n g  h a s  i m p o r t a n t  
i m p l i c a t i o n s  and i l l u s t r a t e s  t h e  di lemma f a c e d  by t h e  Government  
p u r s u i n g  more t h a n  one  p o l i c y  o b j e c t i v e .  I f  t h e  aim i s  t o  u s e  
c a p i t a l  most  e c o n o m i c a l l y  i n  t e r m s  o f  p e r c e n t a g e  r e t u r n ,  t h e  
l a r g e r ,  more h i g h l y  c a p i t a l i s e d  fa rm s  s h o u l d  be e n c o u r a g e d .
However ,  i f  t h e  p r o v i s i o n  o f  a minimum income f o r  p r e s e n t  f a r m e r g  
i s  t h e  o b j e c t i v e  t h e  Government  would have  t o  a c c e p t  a l o w e r  
r e t u r n  on t h e  c a p i t a l  r e q u i r e d  t o  i n c r e a s e  f a r m e r  in c o m e s ,  a s  i t  
was t h e  low a c r e a g o ,  low c a p i t a l  i n t e n s i v e  f a r m e r s  who r e q u i r e d  
most  a s s i s t a n c e .  I t  i s  r e c o g n i s e d  t h a t  t h o  abovo aims may on ly  
bo two i n  an e x t e n s i v e  l i s t  o f  Government  o b j e c t i v e s ,  which might  
i n c l u d e  su c h  o t h e r  a s p e c t s  a s  p r o v i d i n g  j o b s  and s o c i a l  income,  
o r  i n c r e a s e s  i n  s e l f - s u f f i c i e n c y  t o  s a v e  i m p o r t s .
The m a r g i n a l  p r o d u c t i v i t i e s  f o r  t h o  i n p u t  o f  c a p i t a l  s e r v i c e s  
were c a l c u l a t e d ,  a s  a l r e a d y  s t a t e d ,  u s i n g  a Cobb-Douglas  f u n c t i o n .  
T h i s  to c h n iq u Q  p r o v i d e d  a method o f  a s s e s s i n g  c a p i t a l  u t i l i s a t i o n  
by e q u a t i n g  t h e  m a r g i n a l  p r o d u c t  w i th  t h o  m a r g i n a l  c o s t  o f  t h e  
c a p i t a l ,  a s sum ing  p r o f i t  m a x i m i s a t i o n  os  t h e  o b j e c t i v e .  As was 
l a t e r  shown by t h e  f a r m e r  a t t i t u d e  s u r v e y ,  t h i s  o b j e c t i v e  was 
found  t o  be a c c e p t a b l e .  The a b s o l u t e  v a l u e s  f o r  t h e  m a r g i n a l  
p r o d u c t i v i t i e s  o f  t h e  c a p i t a l  i n p u t s  were n o t  h i g h ,  r a n g i n g  from 
1 ,0 0 4  t o  1 . 8 3 5  i n  t e r m s  o f  £ / £  i n p u t .  No change  i n  m a r g i n a l  
p r o d u c t i v i t y  c o u l d  be e s t a b l i s h e d  be tween  t h e  f i r s t  and se c o n d  
y e a r  o f  t h e  s t u d y  a f t e r  r em ova l  o f  i n f l a t i o n  and i n c r e a s e d  
i n t e n s i t y  o f  c a p i t a l  u s e  e f f e c t s .  D i f f e r e n c e s  i n  t h e  m a r g i n a l  
p r o d u c t i v i t y  o f  l i v e s t o c k  c a p i t a l  i n p u t  be tween  t h e  owner o c c u p i e r s  
and t e n a n t  f a r m e r s  were found  t o  bo due t o  d i f f e r e n c e s  i n  i n t e n s i t y  
o f  c a p i t a l  u s e  and n o t  p l a n e  o f  p r o d u c t i v i t y .  T h i s  c o n c l u s i o n  
a g r e e d  w i th  e a r l i e r  f i n d i n g s  t h a t  t h e  l i v e s t o c k  c a p i t a l  on a 
t e n a n t e d  fa rm  i n c r e a s e d  l e s s  t h a n  p r o p o r t i o n a t e l y  w i th  farm s i z e
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and a l s o  t h a t ,  a t  t h o  g r o s s  m arg in  l o v o l ,  t e n a n t e d  f a r m s  w i th  l e s s  
t h a n  a p p r o x i m a t e l y  £7000 l i v e s t o c k  c a p i t a l  r e q u i r e d  t o  i n c r e a s e  
t h e i r  g r o s s  o u t p u t  t h r o u g h  t h e  u s e  o f  a d d i t i o n a l  t e n a n t s  t y p e  
c a p i t a l .  Adop t ing  t h o  c a s e  3 a s s u m p t i o n s  o f  C h a p t e r  M ( c a p i t a l  
s u p p l i e d  by f a r m e r  c o a t e d  a t  o p p o r t u n i t y  c o s t  e q u a l  t o  d e p o s i t  
r a t e  o f  i n t e r e s t ,  t h e  r e m a i n d e r  be in g  s u p p l i e d  a t  m arke t  r a t e s  
o f  i n t e r e s t  and r e p a i d  o v e r  f i v e  y e a r s ) ,  i t  was shown t h a t  t h e  
a v e r a g e  t e n a n t  f a r m e r  c o u l à  a d v a n t a g e o u s l y  i n c r e a s e  h i s  a n n u a l  
i n p u t  o f  l i v e s t o c k  and m ac h ine ry  c a p i t a l  by 10 and 30 p e r  c e n t  
r e s p e c t i v e l y ,  w h i l e  t h e  a v e r a g e  owner o c c u p i e r  c o u l d  i n c r e a s e  h i s  
m ac h in e ry  i n p u t  by 15 p e r  c e n t ,
8 , 3 , 4 .  The F a r m e r ' s  A t t i t u d e  t o  I n v e s t m e n t
The i n v e s t m e n t  p o l i c y  and c a p i t a l  s t r u c t u r e  o f  a 
farm b u s i n e s s  a r e  n o t  d e t e r m i n e d  s o l e l y  by economic  i n f l u e n c e s .
Due t o  t h o  c l o s e  a s s o c i a t i o n  be tw een  t h e  f a r m e r  and  h i s  b u s i n e s s ,  
t h o  u l t i m a t e  d e c i s i o n s  r e g a r d i n g  i n v e s t m e n t  w i l l  bo i n  r e s p o n s e  
t o  b o t h  economic and p e r s o n a l  m o t i v e s  s t i m u l i .
I f  a d i f f e r e n t i a t i o n  be tw een  i n v e s t m e n t  d e c i s i o n s  and c a p i t a l  
f o r m a t i o n  i s  a c c e p t e d ,  i t  i s  p o s s i b l e  t o  i s o l a t e  t h e  d e c i s i o n s  qnd 
m o t i v e s  f o l l o w e d  by t h e  f a r m e r s  i n  t h e s e  two p h a s e s .  Dur ing  t h e  
i n v e s t m e n t  d e c i s i o n  p h a s e ,  d e c i s i o n s  were t a k e n  a t  two l e v e l s :  
f i r s t l y ,  p o l i c y  d e c i s i o n s  were t a k e n  which were g o v e rn e d  by t h o  
f a r m e r ’ s  a t t i t u d e  t o ,  and h i s  l o n g - t e r m  o b j e c t i v e s  f o r ,  h i s  fa rm  -  
most f a r m e r s  a p p e a r e d  t o  d o s i r e  t o  c o n t i n u e  f a r m in g  and t o  b u i l d  
up t h e i r  b u s i n e s s e s ,  t h e i r  l o n g - t e r m  g o a l s  b e in g  h i g h e r  p r o f i t s /  
r e t u r n  on c a p i t a l  and an e a s i e r  l i f e ;  s e c o n d l y ,  o p e r a t i o n a l  l e v e l  
d e c i s i o n s  were t a k e n  which wore g o v e rn e d  by p e r s o n a l  s t i m u l u s  
and m o t i v a t i o n  -  im proved  f a r m in g  e f f i c i e n c y  t h r o u g h  b e t t e r  
work ing  c o n d i t i o n s  o f  b o th  t h e  f a r m e r  and h i s  w o r k e r s  were 
found  t o  be an i m p o r t a n t  m o t iv e  a s  was t h e  d e s i r e ,  i f  p o s s i b l e ,  
t o  make u s e  o f  Government c a p i t a l  g r a n t s ,  which c o u l d  be c o n s t r u e d  
a s  p a r t i a l  s u c c e s s  o f  t h e  Government  c a p i t a l  g r a n t  s c h em e s .  
I n h i b i t i o n s  t o  o p e r a t i o n a l  d e c i s i o n s ,  such  a s  t h e  d i f f i c u l t y  in  
o b t a i n i n g  s u f f i c i e n t  c a p i t a l ,  wero a l s o  i m p o r t a n t ,  b u t  t h i s  
a s p e c t  i s  d i s c u s s e d  i n  a s u b s e q u e n t  s e c t i o n .
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A d e c i s i o n - l a g  p e r i o d  e x i s t e d  be tween  t h e  t i m e  t h e  d e c i s i o n  t o  
i n v e s t  was made by t h e  f a r m e r  and t h e  u l t i m a t e  c a p i t a l  f o r m a t i o n  
o c c u r r e d *  T h i s  p e r i o d  was r e l a t e d  t o  t h o  l e n g t h  o f  l i f e  o f  t h e  
a s s e t  and i t s  p r o b a b l e  c o s t .
The f a c t o r s  g o v e r n i n g  t h e  c h o i c e  o f  c a p i t a l  i t e m s  wore f i n a n c i a l  
and p e r s o n a l  p r e f e r e n c e s .  The f a r m e r s  made l i t t l e  u s e  o f  management 
a i d s  when making i n v e s t m e n t  d e c i s i o n s  -  t h e r e  t h e r e f o r e  a p p e a r e d  
sc o p e  f o r  a d v i c e  t o  bo o f f e r e d  t o  f a r m e r s .  Most f a r m e r s  c o n s i d e r e d  
t h a t  t h e  t i m i n g  o f  t h e i r  c a p i t a l  f o r m a t i o n  was m a in ly  d e t e r m i n e d  by 
s e a s o n a l  r o q u i r e m e n t s  and t h a t  t h e i r  p r i n c i p a l  p rob lem  was t o  
o b t a i n  s u f f i c i e n t  c a p i t a l  a t  a c o s t  which c o u l d  bo s e r v i c e d  by t h e  
e x i s t i n g  fa rm  b u s i n e s s ,  u n t i l  such  t i m e  a s  t h e  b e n e f i t s  o b t a i n e d  
from any c a p i t a l  f o r m a t i o n  u n d e r t a k e n  f low ed  i n t o  t h e  b u s i n e s s ,
8 . 4 .  I n t e r p r e t a t i o n  o f  t h e  C a p i t a l  I n v e s t m e n t  P o s i t i o n  o f  Da i ry
F a rm ers  i n  West S c o t l a n d
The p r e v i o u s  s e c t i o n  summari sed  t h e  i m p o r t a n t  f a c t o r s  a f f e c t i n g  
t h e  c a p i t a l  s t r u c t u r e  o f  West S c o t l a n d  d a i r y  farms*  In t h e  s e c t i o n s  
which f o l l o w ,  t h e s e  f a c t o r s  a r e  i n t e r p r e t e d ,  t h u s  e n a b l i n g  t h e  
f o r m u l a t i o n  o f  t h o  c a p i t a l  i n v e s t m e n t  p rob lem s  c o n f r o n t i n g  d a i r y  
f a r m e r s  i n  t h o  above  a r e a .  F i n a l l y ,  c o n s i d e r a t i o n  i s  g i v e n  t o  t h e  
p o s s i b l e  o x t o n t  t o  which t h o  f a r m e r s  t h e m s e l v e s ,  t h e  Government ,  
and t h e  e d u c a t i o n a l i s t / a d v i s e r  may be a b l e  t o  c o n t r i b u t e  t o w a rd s  
t h e  a m e l i o r a t i o n  o f  t h e  p ro b le m .
E f f e c t i v e  u t i l i s a t i o n  o f  a r e s o u r c e  i n p u t  i s  c r i t i c a l  t o  any 
p r o d u c t i o n  p r o c e s s ,  and non-opt imum u t i l i s a t i o n  would i n d i c a t e  t h e  
e x i s t e n c e  o f  an i m p e r f e c t i o n  i n  t h a t  p r o d u c t i o n  p r o c e s s .  The s t u d y  
s u g g e s t e d  t h a t  n e i t h e r  t h e  a v e r a g e  owner o c c u p i e r  n o r  t h e  t e n a n t  
was o p t i m i s i n g  t h e i r  c a p i t a l  i n p u t s ,  a l t h o u g h  t h e  a v e r a g e  owner 
o c c u p i e r  d i d  o p e r a t e  c l o s e r  t o  t h e  optimum c a p i t a l  i n p u t  t h a n  d i d  
t h e  a v e r a g e  t e n a n t  f a r m e r .  The r e t u r n  on t e n a n t s  c a p i t a l  (1969 -71 )  
was such  t h a t  f a r m e r s  w i th  l e s s  t h a n  £11 ,000  -  £14 ,0 00  t e n a n t s  
c a p i t a l  i n v e s t e d  i n  t h e i r  f a rm s  would be u n a b l e  t o  c o v e r  t h e  c o s t  
o f  bor row ed  c a p i t a l  ( 9 , 4  -  9,7%) r e q u i r e d  t o  r e c t i f y  t h e  s i t u a t i o n  
o f  non-opt imum c a p i t a l  u s e .  In a d d i t i o n ,  t h e  r e t u r n  on c a p i t a l  
f e l l  a t  c u r r e n t  v a l u e s  be tw een  t h e  two y e a r s  u n d e r  s t u d y .  I t  was 
c o n c lu d e d  t h a t  many f a r m e r s ,  i n c l u d i n g  t h o s e  up t o  t h e  a v e r a g e
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i n p u t  o f  t e n a n t s  c a p i t a l ,  r e q u i r e d  t o  improve  t h e i r  e f f i c i e n c y  o f  
c a p i t a l  u t i l i s a t i o n #  Where a f a r m e r  was u n a b l e  t o  o b t a i n  9 p e r  
c e n t  r e t u r n  on h i s  t e n a n t s  c a p i t a l ,  i t  would p r o b a b l y  have  been 
e a s i e r  f o r  him t o  o b t a i n  an e q u i v a l e n t  income by i n v e s t i n g  h i s  
c a p i t a l  o u t s i d e  d a i r y  f a r m i n g .  In  t h e  e v e n t  o f  h i s  w i s h i n g  t o  
r em a in  i n  d a i r y i n g ,  h i s  main c o n s i d e r a t i o n  would be t o  i n c r e a s e  
h i s  USB o f  t e n a n t s  c a p i t a l  and ,  where p o s s i b l e ,  t o  r e d u c e  h i s  c o s t s  
o f  p r o d u c t i o n .
The f u n d a m e n t a l  p rob lem  f a c i n g  t h e  a v e r a g e  d a i r y  f a r m e r  i n  West 
S c o t l a n d ,  t h e r e f o r e ,  was t h e  need  t o  i n c r e a s e  h i s  t e n a n t s  c a p i t a l  
i n p u t  i n  o r d e r  t o  a t t a i n  a more optimum a l l o c a t i o n  o f  c a p i t a l ,  
t h e r e b y  i n c r e a s i n g  h i s  r e t u r n  on c a p i t a l .  The i n c r e m e n t a l  c a p i t a l  
r e q u i r e m e n t s  ( l . C . R . )  was e s t i m a t e d  a s  £8800 and  £3400 f o r  t h o  
a v e r a g e  t e n a n t  and owner  o c c u p i e r  r e s p e c t i v e l y .
I t  SGoms a p p r o p r i a t e  a t  t h i s  s t a g e ,  when c o n s i d e r i n g  t h o  c a p i t a l  
r e q u i r e m e n t s  o f  t h e  d a i r y  f a r m e r s ,  t o  comment on c e r t a i n  f e a t u r e s  
o f  t h e  s t u d y .  Due t o  t h o  n a t u r o  o f  t h i s  s t u d y ,  many o f  t h e  
q u a l i t a t i v e  a s p e c t s  o f  i n v o s t m o n t / c a p i t a l  f o r m a t i o n  h a v e ,  by 
n e c e s s i t y ,  been l a r g e l y  i g n o r e d .  Tho a u t h o r  i s  a l s o  awaro  t h a t  
t h o  s t u d y  i s  l a r g e l y  a one f a c t o r  i n p u t  s t u d y  ( i . e .  c a p i t a l ) ,  
a l t h o u g h  when t h o  optimum l e v e l s  o f  c a p i t a l  i n p u t  wero d e t e r m i n e d ,  
v a l u e s  f o r  t h e  l a n d  and l a b o u r  i n p u t  v a r i a b l e s  were i n c l u d e d ,  i n  
o r d e r  t o  p a r t l y  a m e l i o r a t e  t h i s  p ro b le m .  I t  i s  a c c e p t e d ,  however ,  
t h a t  i f  t h e  r e s u l t s  i n d i c a t e d  t h a t  o p t i m i s a t i o n  o f  c a p i t a l  i n p u t  
r o q u i r o d  an e x t r a  x t h o u s a n d  pounds c a p i t a l  f o r m a t i o n ,  t h i s  was 
p a r t l y  d e p e n d e n t  on a l l  o t h e r  f a c t o r s  o f  p r o d u c t i o n  b e in g  s u p p l i e d  
i n  a d e q u a t e  q u a n t i t i e s .  Any s u g g e s t i o n  t h a t  £x t e n a n t s  c a p i t a l  
was r e q u i r e d  i n  o r d e r  t o  o p t i m i s o  t h e  t e n a n t s  c a p i t a l  i n p u t  t h e n  
opened  t h e  p r a c t i c a l  q u e s t i o n  -  what form s h o u l d  t h i s  c a p i t a l  
t a k e ?  More s t o c k ?  -  b u t  which t y p e  o f  s t o c k ?  More m ac h ine ry?  -  
bu t  which t y p e  o f  machine?  I f  i t  i s  assumed t h a t  f a r m e r s  a r e  
c a p a b l e  o f  s e l e c t i n g  t h e  c o r r e c t  r e s o u r c e  mix i n  q u a l i t a t i v e  
t e r m s ,  t h e n  t h e  p ro b le m s  o f  c o n s i d e r i n g  optimum c a p i t a l  i n p u t s  
i n  f i n a n c i a l  t e r m s  a r e  l e s s e n e d .  In any e v e n t ,  p o s s i b l e  
q u a l i t a t i v e  d e f i c i e n c i e s  o f  t h e  s t u d y  a r e  n o t  b e l i e v e d  t o  d e t r a c t  
f rom i t s  f i n d i n g ,  t h a t  c a p i t a l  i n p u t  was n o t  o p t i m i s e d  i n  a l l  
c a s e s .
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The l . C . R .  e s t i m a t e s  o f  £8800 and £3400 r e f e r r e d  on ly  t o  t h e  n e t  
c a p i t a l  f o r m a t i o n  r e q u i r e d ;  t h e y  d i d  no t  i n c l u d e  t h e  c a p i t a l  
f o r m a t i o n  which t h e  f a r m e r  a l r e a d y  u n d e r t o o k  i n  t h e  form of  
r e p l a c e m e n t  c a p i t a l  f o r m a t i o n .  The p rob lem  of  o p t i m i s i n g  t h e  
c a p i t a l  i n p u t  t o  d a i r y  f a r m in g  can now be t r a n s l a t e d  i n t o  t h e  
q u e s t i o n  o f  how t o  fu n d  t h e  l a r g e  i n c r e a s e s  i n  t e n a n t s  c a p i t a l  
r e q u i r e d .  I f  e x t r a  c a s h  was t o  be made a v a i l a b l e  f o r  c a p i t a l  
f o r m a t i o n ,  i t  must  e i t h e r  be d e r i v e d  from a r e - a l l o c a t i o n  o f  
e x i s t i n g  " a v a i l a b l e  c a s h  " o r  f rom an i n c r e a s e  i n  t h o  " a v a i l a b l e  
c a s h  " on t h o  f a r m .  The p o t e n t i a l  s o u r c e s  o f  i n c r e a s e d  " a v a i l a b l e  
c a s h "  w ere :  f a rm  incom e,  b o r r o w in g ,  and Government  a s s i s t a n c e .
I t  i s  t h o  c o n t r i b u t i o n  o f ,  and c o n s t r a i n t s  on ,  t h o s e  s o u r c e s  o f  
funds  which must  now be c o n s i d e r e d ,
8 , 4 , 1 .  Tho F a r m e r ' s  C o n t r i b u t i o n
As was i n d i c a t e d  abovo,  t h o  p o s s i b i l i t y  e x i s t e d  t h a t  
f a r m e r s  m igh t  be a b l e  t o  i n c r e a s e  t h e  ' A v a i l a b l e  c a s h  " on t h e i r  
f a rm s  and  h ence  t h e  amount  o f  c a p i t a l  f o r m a t i o n ,  by t h e  e x p e d i e n t  
of  r e - a l l o c a t i n g  t h e  e x i s t i n g  ' A v a i l a b l e  c a s h  ". The amount  o f  
c a s h  which c o u l d  be made a v a i l a b l e  t o w a r d s  t h e  l . C . R ,  by r e d u c e d  
c o n s u m p t io n  and o f f - f a r m  i n v e s t m e n t  was a p p r o x i m a t e l y  £500-900 on 
t h o  a v e r a g e  f a r m .  The s h o r t f a l l  i n  c a p i t a l  r e q u i r e d  was t h e r e f o r e  
£8 ,000  and  £ 2 ,700  r e s p e c t i v e l y  f o r  t h e  a v e r a g e  t e n a n t e d  and owner  
o c c u p i e d  f a rm ,  i f  t h e  move t o  t h o  optimum c a p i t a l  i n p u t  was c on ­
t e m p l a t e d  i n  ono yoar»  R o - a l l o c a t i o n  o f  e x i s t i n g  " a v a i l a b l o  c a sh  ", 
t h o r o f o r o ,  d i d  n o t  o f f o r  a s o l u t i o n  t o  t h o  prob lem o f  o p t i m i s i n g  
t h o  t e n a n t s  c a p i t a l  i n p u t  and  t h o  s i t u a t i o n  was e s p e c i a l l y  a c u t e  
on t h o s e  fa rm s  l o s s  t h a n  100 a c r e s  i n  s i z e .  P o s s i b l e  s o l u t i o n s  
i n d i c a t e d  a r e q u i r e m e n t  t o  i n c r o a s o  t h o  amount  o f  ' A v a i l a b l e  ca sh  "
r a t h e r  t h a n  a  r o - a l l o c a t i o n  o f  t h e  " a v a i l a b l o  c a s h  ",
The a b s o l u t e  amount o f  " a v a i l a b l e  c a sh  " c o u l d  be i n c r e a s e d  t h r o u g h  
an i n c r e a s e  i n  t h e  l e v e l  o f  farm b o r r o w i n g .  Al though  t h e  n e t  wor th  
p o s i t i o n  o f  t h e  farm was s o und ,  a m a jo r  comment by f a r m e r s ,  ’
e s p e c i a l l y  t e n a n t  f a r m e r s ,  was t h e i r  d i f f i c u l t y  i n  o b t a i n i n g
c a p i t a l .  The r e a s o n  f o r  t h i s  was t h e i r  i n a b i l i t y  t o  s e r v i c e  l o a n s ;  
t h e  r e t u r n  on m a r g i n a l  c a p i t a l  was a d e q u a t e  t o  c o v e r  t h e  c o s t  o f  
t h e  bo r row ed  c a p i t a l ,  bu t  t h e  c onsum pt ion  demands on c a s h  and t h e
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l a g  be tw een  t h e  o c c u r r e n c e  o f  c a p i t a l  f o r m a t i o n  and  t h e  r e s u l t a n t  
f lo w  of  c a s h  i n t o  t h e  b u s i n e s s ,  c a u s e d  t h e  l o a n  s e r v i c i n g  d i f f i c u l t y ,  
e s p e c i a l l y  among t h e  s m a l l e r  f a r m e r s  w i th  a low r e t u r n  on e x i s t i n g  
c a p i t a l .  T h e r e  was,  however ,  r e s i s t a n c e  among c e r t a i n  f a r m e r s  t o  
bor row c a p i t a l .  I f  t h o s e  p a r t s  o f  t h e  e x i s t i n g  " a v a i l a b l o  c a sh  " 
which c o u l d  be r e - a l l o c a t e d  t h r o u g h  a r e d u c t i o n  o f  c o n s um pt ion  and 
o f f - f a r m  i n v e s t m e n t  were u s e d  t o  s e r v i c e  a l o a n ,  t h e  amount  o f  
c a p i t a l  which c o u l d  be r a i s e d  would be £2500 and £3000 a p p r o x i m a t e l y ,  
f o r  t e n a n t s  and owner o c c u p i e r s  r e s p e c t i v e l y .  The a v e r a g e  owner 
o c c u p i e d  f a r m e r  c o u l d  t h e r e f o r e  t h e o r e t i c a l l y  move t o  h i s  optimum 
c a p i t a l  i n p u t  p o s i t i o n  t h r o u g h  t h e  u s e  o f  bor rowed  f u n d s .  In 
p r a c t i c e ,  i t  must  be s t r e s s e d  t h a t  many owner o c c u p i e r s  and 
t e n a n t s  c o n s i d e r e d  t h a t  o b t a i n i n g  c a p i t a l  was t h e  most  s e r i o u s  
o b s t a c l e  t o  f u r t h e r  c a p i t a l  f o r m a t i o n  a n d ,  i n  p a r t i c u l a r ,  t e n a n t  
f a r m e r s  saw t h e  r a t e  o f  i n t e r e s t  on bo r rowed  c a p i t a l  a s  a b a r r i e r  
t o  p o t e n t i a l  b o r r o w in g ,  a s  w e l l  a s  t h e  p rob lem  o f  n o t  b e in g  a b l e  t o  
s u p p ly  s e c u r i t y  o f  a s u i t a b l e  n a t u r e  t o  o b t a i n  a  l o a n .
An a l t e r n a t i v e  t o  t h e  u s e  o f  bo rrowed  fu n d s  t o  i n c r e a s e  t h o  l e v e l  
o f  ‘^ a v a i l a b l o  c a s h  " was t o  i n c r e a s e  t h e  farm incom e .  T h i s  method 
was p r o b a b l y  t h e  most  a c c e p t a b l e  t o  f a r m e r s ,  a s  i t  d i d  n o t  ,
n e c e s s i t a t e  any i n c r e a s e d  dependence  on bo r rowed  c a p i t a l  o r  
Government  g r a n t s .  The a v e r a g e  i n c r e a s e  i n  income i n  y e a r  ( t - l )  
which would have  been r e q u i r e d  t o  a c h i e v e  an i n c r e a s e  i n  " a v a i l a b l e  
c a s h "  i n  y e a r  ( t )  s u f f i c i e n t  t o  p e r m i t  t h e  optimum a l l o c a t i o n  o f  
c a p i t a l , w a s  £1600 and £9000 r e s p e c t i v e l y  f o r  t h e  a v e r a g e  owner 
o c c u p i e d  and t e n a n t e d  f a r m .  I n c r e a s e s  o f  t h i s  m ag n i tu d e  wore un-  ^
r e a l i s t i c  and o f f e r e d  l i t t l e  t o w a rd s  a s o l u t i o n  o f  t h o  problem of  
how t o  i n c r e a s e  t h e  ' A v a i l a b l e  ca sh  ",
I t  was e s t i m a t e d  t h a t  f a r m o r s  f a r m in g  l o s s  t h a n  100-150 a c r e s  
(22-48% of  t h e  s a m p le )  had a s t a n d a r d  o f  l i v i n g  i n  m oneta ry  t e rm s  
o f  l e s s  t h a n  t h e  a v e r a g e  worke r  i n  m a n u f a c t u r i n g  i n d u s t r y .  An 
i n c r e a s e d  l e v e l  o f  con s u m p t io n  was de pe nden t  on an i n c r e a s e  i n  t h o  
" a v a i l a b l e  c a s h  ", which was p r i m a r i l y  d e p e n d a n t  on i n c r e a s e d  
c a p i t a l  f o r m a t i o n .  I t  was d i f f i c u l t ,  t h e r e f o r e ,  t o  f o r e s e e  how 
f a r m e r s  w i th  be low p a r i t y  income c o u l d  s a c r i f i c e  c u r r e n t  c o n ­
s u m p t i o n ,  i n  o r d e r  t o  i n c r e a s e  c a p i t a l  f o r m a t i o n  and h e n c e  t h e i r
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f u t u r e  c o n s u m p t i o n .  The c a p i t a l  f o r m a t i o n  v e r s u s  p e r s o n a l  con ­
s u m p t io n  c y c l e  was an a d d i t i o n a l  prob lem f a c i n g  many o f  t h e  s m a l l e r  
d a i r y  f a r m e r s  i n  West S c o t l a n d .  Al though  many o f  t h e s e  f a r m e r s  
w ished  t o  i n c r e a s e  t h e i r  c a p i t a l  f o r m a t i o n ,  and h e n c e  t h e i r  farm 
income,  i t  was n o t  p o s s i b l e  due t o  t h e i r  e x i s t i n g  low farm income 
and i t s  i n a d e q u a c y  t o  s e r v i c e  a d d i t i o n a l  l o a n s .
The c o n t r i b u t i o n  o f  t h e  a v e r a g e  d a i r y  f a r m e r  t o w a r d s  i n c r e a s i n g  
t h e  amount  o f  ' A v a i l a b l e  c a s h  " was c l e a r l y  r e s t r i c t e d .  I t  became 
o b v i o u s  t h a t  t h o  s m a l l e r  f a r m e r s  would r e q u i r e  e x t e r n a l  a s s i s t a n c e  
i f  t h e y  were t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  t h e i r  f a rm s  t h r o u g h  t h e  
optimum a l l o c a t i o n  o f  t e n a n t s  c a p i t a l .  Such f i n a n c i a l  a s s i s t a n c e  
can  on ly  bo f o r t h c o m i n g  from Government  s o u r c e s .
8 . 4 . 2 .  The Government C o n t r i b u t i o n
The p r i n c i p a l  a r e a  r e q u i r i n g  Government a t t e n t i o n  
was how t o  s u p p l y  c a p i t a l  t o  t h o  d a i r y  f a r m e r s  i n  o r d e r  t o  a c h i e v e  
an optimum a l l o c a t i o n  o f  c a p i t a l .  Any p o l i c y  rec o m m e n d a t io n s  
r e g a r d i n g  t h o  means o f  t h o  a p p ro a c h  t o  t h i s  p rob lem  must n e c e s s a r i l y  
be g o v e r n e d  by Government  p o l i c y  t o w a r d s  a g r i c u l t u r e ,  Tho r o c e n t  
Government w h i t e  p a p e r ,  T o o d  from Our Own R e s o u r c e s  i n d i c a t e d
t h e  d e s i r a b i l i t y  o f  i n c r e a s e d  m i lk  p r o d u c t i o n ,  t o  be o b t a i n e d  by 
c r e a t i n g  s t a b i l i t y  i n  t h e  i n d u s t r y  t h r o u g h  r e a s o n a b l e  p r o f i t a b i l i t y ,  
bu t  c o n c e n t r a t i n g  on t h e  a r e a s  o f  most p r o f i t a b l e  r o t u r n .  
I m p l e m e n t a t i o n  o f  t h i s  p o l i c y  p l a c e s  t h o  Government  i n  t h e  dilomma 
o f  how t o  o b t a i n  economic  e x p a n s i o n  o f  m i lk  p r o d u c t i o n  w h i l e  
i m p r o v in g  t h o  s t r u c t u r e  o f  d a i r y  f a r m in g  and a l s o  t h e  f a r m e r s '  
income l o v e l .
As was shown by t h e  s t u d y  t h e  l a r g e r  d a i r y  f a r m s ,  i n  t e r m s  o f  
c a p i t a l  i n p u t ,  were found  t o  be t h e  most  e f f i c i e n t  u s e r s  o f  t e n a n t s  
t y p e  c a p i t a l .  In  p u r e  economic  t e r m s ,  i t  c o u l d  be a r g u e d  t h a t  
Government p o l i c y  s h o u l d  bo g e a r e d  to w a r d s  e n c o u r a g i n g  n e t  c a p i t a l  
f o r m a t i o n  on such  fa rm s  ( t h o s e  w i th  an e x i s t i n g  t e n a n t s  c a p i t a l  of  
£14 ,000  p l u s  i n  1969-71)  w h i l s t  making i t  p o s s i b l e ,  t h r o u g h  com-
^^V o o d  From Our Own R e s o u r c e s . White  P a p e r ,  Comnd. 6020 ,  
H.M.S.O,  A p r i l  1975.
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p e n s a t i o n  m e a s u r e s ,  f o r  t h o s e  low income f a r m e r s  f a r m in g  l e s s  t h a n  
100 a c r e s  t o  l e a v e  f a r m i n g .  In  t h e  viow o f  t h e  a u t h o r ,  t h i s  e x t rem e  
p o l i c y  would n o t  bo d e s i r a b l e  no r  was i t  Government  p o l i c y  i n  t h o  
p e r i o d  u n d e r  s t u d y .  R a t h e r ,  i t  was f e l t  t h a t  t h e  p o l i c y  t o w a rd s  
d a i r y  f a r m i n g  s h o u l d  be b a l a n c e d  between  p u r e  economic  e f f i c i e n c y  
o b j e c t i v e s  and s o c i a l  i d e a l s .  In  t h e  c u r r e n t  c l i m a t e  o f  e x p a n s i o n  
on ly  t h e  f a r m e r s  o f  t h e  s m a l l e r  f a rm s  u n d e r  100 a c r e s  i n  s i z e  
s h o u l d  be e n c o u ra g e d  t o  l e a v e  t h e  i n d u s t r y  w h i l s t  e n c o u r a g i n g  
e f f i c i e n c y  among t h o s e  r e m a i n i n g  t h r o u g h  h i g h e r  c a p i t a l  i n t e n s i t y  
and an im proved  f a r m in g  s t r u c t u r e .
Government m easu res  t o  d i r e c t l y  i n c r e a s e  t h e  income o f  f a r m e r s  by
m i lk  p r i c e  i n c r e a s e s  were n o t  s e e n  as  t h e  p r i n c i p a l  means o f
a c h i e v i n g  t h e  above  g o a l .  Although i n c r e a s e d  p r i c e s  would e n s u r e
" r e a s o n a b l e  p r o f i t a b i l i t y a n d  e n c o u ra g e  t h e  n e t  c a p i t a l  f o r m a t i o n
needed  f o r  e x p a n s i o n ,  t h e y  would no t  n e c e s s a r i l y  b r i n g  a b o u t  "an
( 5 )
e x p a n s i o n  o f  economic a g r i c u l t u r a l  p r o d u c t i o n  ", as  i t  i s  p r o b a b l e  
t h a t  t h e  o u t p u t  o f  t h e  more e f f i c i e n t  f a rm s  would r i s e  f a s t e r  t h a n  
t h a t  o f  t h o  l e s s  e f f i c i e n t  f a r m s .  Thus ,  a l t h o u g h  a l l  p r o d u c e r s  
migh t  o b t a i n  h i g h e r  in co m e s ,  t h e  r e l a t i v e  d i s p a r i t y  i n  e f f i c i e n c y  
( r e t u r n  on c a p i t a l )  would w ide n .  I t  i s  s u g g e s t e d  t h e r e f o r e ,  t h a t  
any income b e n e f i t  t o  f a r m e r s  s h o u l d  d e r i v e  from m e a s u r e s  d e s i g n e d ,  
f i r s t l y ,  t o  e n c o u r a g e  t h o  s m a l l e r  d a i r y  f a r m e r s  t o  l e a v e  d a i r y  
f a r m in g  ( i . e .  t h o s e  e a r n i n g  unde r  9 p e r  c e n t  r e t u r n  on c a p i t a l  in  
1969-71)  and s e c o n d l y ,  t o  i n c r e a s e  t h e  c a p i t a l  i n t e n s i t y  o f  t h e  
r e m a i n i n g  f a r m s .
Assuming t h a t  t h o  Government  a r e  p r e p a r e d  t o  improve  t h e  e f f i c i e n c y  
o f  d a i r y  f a r m e r s ,  by a d o p t i n g  s u b s i d y  m easu res  i n  a d d i t i o n  t o  any 
p r i c i n g  p o l i c y ,  t h e n  t h o  p r o v i s i o n  of  c a p i t a l  g r a n t s  i s  a p o s s i b l e  
s o l u t i o n  t o  t h e  dilomma f a c e d  by d a i r y  f a r m e r s  a t t e m p t i n g  t o  
o p t i m i s e  t h e i r  c a p i t a l  i n p u t s .
The number o f  West S c o t l a n d  d a i r y  f a r m e r s  r e c e i v i n g  c a p i t a l  g r a n t  
a i d ,  and  t h e  amount  o f  g r a n t  a i d ,  was found  t o  be v a r i a b l e  i n  any
( ^ ^ I b i d . ,  p ,  16.  
( ^ ^ I b i d . ,  p .  17 .
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one y e a r .  Under t h e  e x i s t i n g  g r a n t  a i d  schemes a g r a n t  c o u l d  on ly  
be o b t a i n e d  f o r  up t o  10-50 p e r  c e n t  o f  t h e  c o s t  o f  t h e  scheme.  In 
economic t e r m s ,  t h i s  s i t u a t i o n  c o u l d  r e s u l t  i n  a f a r m e r  b e i n g  u n a b l e  
t o  u n d e r t a k e  a p r o j e c t  duo t o  an i n a b i l i t y  t o  s u p p ly  s u f f i c i e n t  
c a p i t a l  t o w a r d s  h i s  s h a r e  o f  t h e  c o s t  (50 -90  p e r  c e n t ) .  Tho l e v e l  
o f  c a p i t a l  g r a n t  u p t a k e  on many fa rm s  r a i s e d  t h e  q u e s t i o n  o f  
w he the r  o r  n o t  t h e  e x i s t i n g  s y s te m  of  s u b s i d i s i n g  c a p i t a l  f o r m a t i o n  
was working e f f i c i e n t l y .  In  p r a c t i c e ,  many o f  t h e  s a m p le  f a r m e r s  
c o n s i d e r e d  t h a t  t h e  u p t a k e  o f  c a p i t a l  g r a n t s  was r e s t r i c t e d ,  due t o  
t h e  need  f o r  f a r m e r s  t o  f o l l o w  a " t e d i o u s  a d m i n i s t r a t i v e  p r o c e d u r e "  
and t o  comply w i th  e l a b o r a t e  DAFS s p e c i f i c a t i o n s .  I f  t h i s  c l a i m  i s  
i n  f a c t  t r u e ,  and i t  was p o s s i b l e  t o  p a r t i a l l y  s u b s t a n t i a t e  t h e  
c l a i m ,  f rom a r e c e n t  N .F .U .^^^  p u b l i c a t i o n  u s i n g  Government 
s t a t i s t i c s ,  a p rob lem  e x i s t s  o f  how t o  make c a p i t a l  g r a n t s  more 
a t t r a c t i v e  t o  f a r m e r s .
In t h o  o p i n i o n  o f  t h e  a u t h o r ,  t h e  p r e s e n t  sy s te m  o f  c a p i t a l  g r a n t s  
c o u l d  be m o d i f i e d  t o  meet  t h e  c a p i t a l  r e q u i r e m e n t s  o f  d a i r y  f a r m e r s  
more f u l l y .  These  r e q u i r e m e n t s  were found  from t h e  s t u d y  t o  be: 
a s u p p ly  o f  s h o r t - t e r m  c a p i t a l  f o r  t h e  p u r c h a s e  o f  l i v e s t o c k  and 
m a c h i n e r y ,  and a s s i s t a n c e  t o  s e r v i c e  l o a n s  o b t a i n e d  t o  f i n a n c e  t h e  
f a r m e r ' s  s h a r e  o f  a c a p i t a l  f o r m a t i o n  p r o j e c t  u n t i l  su c h  t i m e  as  
t h e  r e v e n u e  from t h e  p r o j e c t  f low ed  i n t o  t h e  b u s i n e s s .
The Farm and H o r t i c u l t u r a l  Development  Scheme, which i s  l e g i t i m a t e  
unde r  t h o  t e r m s  o f  EEC d i r e c t i v e  ( 7 2 / l 5 9 /E E C ) ,  p r o g r e s s e s  a con ­
s i d e r a b l e  way t o w a r d s  s u p p l y i n g  t h e  t y p e  o f  c r e d i t  r e q u i r e d  by t h e  
d a i r y  f a r m e r ,  a s  i t  i s  now p o s s i b l e  f o r  g r a n t s  t o  be o b t a i n e d  f o r  
t h e  i n i t i a l  p u r c h a s e  o f  l i v e s t o c k  and s t o r e s .  I t  i s  f e l t  by t h o '  
a u t h o r ,  however ,  t h a t  g r a n t  a i d  s h o u l d  n o t  be r e s t r i c t e d  t o  10 p e r  
c e n t  o f  t h e  c o s t  o f  t h e  a n i m a l s ,  b u t  t h a t  t h o  p e r c e n t a g e  c o n t r i b u t i o n  
by t h e  Government  s h o u l d  be b a s e d  on a s l i d i n g  s c a l e .  I t  i s  
a p p r e c i a t e d  t h a t  d i f f i c u l t i e s  may a r i s e  w i th  t h e  e x t e n s i o n  o f  g r a n t  
a i d  t o  e a s i l y  s a l e a b l e  a s s e t s ,  bu t  r e g u l a t i o n s  c o u l d  be i n t r o d u c e d  
t o  m in i m i s e  p o s s i b l e  a b u s e s  o f  t h e  scheme,  e . g .  i n  t h e  c a s e  o f  
b r e e d i n g  s t o c k  p u r c h a s e d  w i th  g r a n t  a i d ,  a s t i p u l a t i o n  c o u l d  be
^^^Chapter VI I ,  p ,3 0 2
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made t h a t  t h e  s t o c k  must  bo r e t a i n e d  on t h e  g r a n t  a s s i s t e d  farm f o r  
a minimum o f  f o u r  y e a r s  -  a l t e r n a t i v e l y ,  any g a i n  r e a l i s e d  on t h e  
p r e m a t u r e  s a l e  o f  t h e  s t o c k  would be r e p a y a b l e  t o  t h e  Government .
The e l i g i b i l i t y  f o r  g r a n t  a s s i s t a n c e ,  w h e th e r  f o r  s h o r t  o r  l o n g ­
te rm  c a p i t a l ,  s h o u l d  be r e s t r i c t e d  t o  e x c l u d e  t h o s e  d a i r y  f a r m e r s  
whom t h e  Government  m ig h t  d e s i r e  t o  e n c o u ra g e  t o  l e a v e  d a i r y  f a r m in g  
-  p o s s i b l e  c a n d i d a t e s  f o r  e x c l u s i o n  a r e  t h e  s m a l l e r  f a r m e r s  ( low 
c a p i t a l  i n t e n s i t y  u n d e r  100 a c r e s )  who were u n a b l e ,  i n  t h i s  s t u d y ,  
t o  o b t a i n  a r e t u r n  on c a p i t a l  e q u a l  t o  t h e  t h e n  c u r r e n t  r a t e  o f  
i n t e r e s t .  I f  s u c h  e x c l u s i o n s  a r e  no t  made t h e  c a p i t a l  g r a n t  
schemes  w i l l  m ere ly  p r o l o n g  t h e  e x i s t e n c e  o f  an i n e f f i c i e n t  d a i r y  
f a r m in g  s t r u c t u r e .
At p r e s e n t ,  any fa rm  a c c e p t i n g  Development  a i d  m us t ,  a t  t h e  
t e r m i n a t i o n  o f  t h e  a i d  p e r i o d ,  be c a p a b l o  o f  s u p p o r t i n g  a l l  l a b o u r  
employed ( i n c l u d i n g  f a r m e r )  a t  what i s  t e rm od  'b om para b lo  incom e "  
l e v e l s .  The minimum amount  o f  c a p i t a l  a v a i l a b l e  i s  £1000 and ,  when 
e l i g i b l e ,  a f a r m e r  r e c e i v e s  a g r a n t  a t  a f i x e d  p r o p o r t i o n  o f  t h e  
c o s t  o f  t h e  p a r t i c u l a r  t y p e  o f  i n v e s t m e n t . T h e s e  r e s t r i c t i o n s  a r e  
d e s i g n e d  t o  e x c l u d e  g r o s s l y  i n e f f i c i e n t  f a r m e r s  f rom t h e  scheme and 
p r e v e n t  a b u s e  o f  t h e  c a p i t a l  a v a i l a b l e .  However ,  t h e  p o s s i b i l i t y  
does  e x i s t  t h a t  t h e  minimum g r a n t  o f  £1000 w i l l  e x c l u d e  a con ­
s i d e r a b l e  number o f  d a i r y  f a r m e r s  d e s e r v i n g  o f  dev e lo p m en t  a i d  
e , g .  t h e  r a t e  o f  g r a n t  f o r  l i v e s t o c k  p u r c h a s e  i s  10 p e r  c e n t  o f  t h e  
t o t a l  c a p i t a l  e x p e n d i t u r e ,  A f a r m e r  w i s h in g  t o  a v a i l  h i m s e l f  o f  
t h e  g r a n t  i s  t h u s  c o m m i t t e d  t o  a t o t a l  o u t l a y  o f  £10 ,000  o f  which 
he h a s  t o  f i n a n c e  £ 9 , 0 0 0 .  The o p e r a t i o n  o f  t h e  income r u l e  may 
a l s o  e x c l u d e  many f a r m e r s  f rom e l i g i b i l i t y  f o r  a deve lopm en t  p l a n ,  
i n  which c a s e  c a p i t a l  g r a n t s  t o w a r d s  s h o r t - t e r m  c a p i t a l  would be 
u n a v a i l a b l e ,  a s  t h i s  c l a s s  o f  c a p i t a l  i s  c u r r e n t l y  e x c l u d e d  from 
t h e  a l t e r n a t i v e  s o u r c e  o f  Government  f i n a n c e  -  The C a p i t a l  G r a n t s  
Scheme,
The p r o v i s i o n  o f  g r a n t  a i d  may n o t  i n  i t s e l f  l e a d  t o  an improvement  
i n  t h e  i n p u t  o f  c a p i t a l  t o  d a i r y  f a r m s ,  a s  i n  s e v e r a l  i n s t a n c e s  
f a r m e r s  i n c l u d e d  i n  t h o  sa m p le  were aware  o f  t h e i r  non-opt imum use  
o f  t e n a n t s  c a p i t a l  b u t  wore u n a b l e  t o  move to w a r d s  t h e i r  optimum 
i n p u t  o f  l i v e s t o c k ,  f o r  exam ple ,  due t o  a need  t o  e r e c t  now b u i l d i n g s
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( s t o c k  accom modat ion)  p r i o r  t o  i n c r e a s i n g  t h e i r  i n t e n s i t y  o f  l i v e ­
s t o c k  c a p i t a l .  T h e i r  p rob lem  was t h o i r  i n a b i l i t y  t o  i n v e s t  i n  new 
b u i l d i n g s  due t o  u n c o - o p e r a t i v e  l a n d l o r d s .  A remedy t o  t h i s  
s i t u a t i o n  would r e q u i r e  Government  l e g i s l a t i o n .  A s o l u t i o n  c o u l d  
be a c h i e v e d  i f  a  t e n a n t  c o u l d  a p p e a l  t o  a body s i m i l a r  t o  a Rent  
T r i b u n a l  w hereby ,  i f  t h o  t r i b u n a l  a g r e e d  t o  t h e  need  f o r  new 
b u i l d i n g s ,  t h e  t e n a n t  c o u l d  p r o c e e d ,  a t  h i s  e x p e n s e ,  t o  e r e c t  
b u i l d i n g s  even  i n  t h e  f a c e  o f  a  l a n d l o r d ' s  o p p o s i t i o n .
One o f  t h e  main p rob le m s  r e g a r d i n g  e x i s t i n g  c a p i t a l  g r a n t s  which 
emerged from t h e  s t u d y ,  was t h e  d i f f i c u l t y  e x p e r i e n c e d  by f a r m e r s  
i n  s e r v i c i n g  t h e  l o a n s  r e q u i r e d  i n  a s s o c i a t i o n  w i th  c a p i t a l  g r a n t s  
i n  o r d e r  t o  u n d e r t a k e  s p e c i f i c  c a p i t a l  f o r m a t i o n  p r o j e c t s *  Low 
i n t e r e s t  r a t e  l o a n s ,  o r  d e f e r r e d  repaym en t  o f  l o a n s ,  a r e  t h e r e f o r e  
s u g g e s t e d  a s  a p o s s i b l e  means o f  overcoming  t h i s  l o a n  s e r v i c i n g  
p ro b le m .  Such l o a n s  c o u l d  bo an a t t r a c t i v e  a l t e r n a t i v e  t o  f a r m e r s  
a s  t h e y  would n o t  s u f f e r  f rom many o f  t h o  d i s a d v a n t a g e s  a t t r i b u t e d  
by t h o  f a r m e r s  t o  Government  c a p i t a l  g r a n t s :  d e l a y e d  r e c e i p t  o f  
g r a n t ,  e l a b o r a t e  s p e c i f i c a t i o n s ,  p r o j e c t  v e t t i n g ,  e t c .  I t  s h o u l d  
bo s t r e s s e d  t h a t  low i n t e r e s t  r a t e  l o a n s  a r e  a d v o c a t e d ,  n o t  b e c a u s e  
o f  any i n a b i l i t y  o f  e l i g i b l e  f a r m e r s  t o  pay t h e  m a r k e t  r a t e  o f  
i n t e r e s t  due t o  a low e x p e c t e d  r a t e  o f  r e t u r n  on m a r g i n a l  c a p i t a l  
f o r m a t i o n ,  b u t  t o  a c c e l e r a t e  t h e  movement t o w a r d s  an opt imum c a p i t a l  
i n p u t  p o s i t i o n .  At m arke t  r a t e s  o f  i n t e r e s t ,  t h e  e l i g i b l e  f a r m e r s  
would,  i n  t h e  f i r s t  i n s t a n c e ,  due t o  t h e  t i m e  l a g  be tw een  t h e  
c a p i t a l  e x p e n d i t u r e  and t h e  r e s u l t i n g  income f l o w ,  be u n a b l e  t o  
s e r v i c e  amounts  o f  c a p i t a l  s u f f i c i e n t  t o  o p t i m i s e  t h e i r  c a p i t a l  
i n p u t  q u i c k l y  and e f f i c i e n t l y .  S u b s i d i s e d  c r e d i t  i s  p e r m i s s i b l e  
un d e r  t h e  t e r m s  o f  t h e  Farm and H o r t i c u l t u r a l  Development  Scheme 
which became o p e r a t i o n a l  i n  J a n u a r y  1974.  Under  t h i s  scheme l o a n s  
would be g u a r a n t e e d ,  which i s  i n  e f f e c t  c r e a t i n g  lo w e r  i n t e r e s t  
r a t e  l o a n s ,  a s  t h e  r a t e  o f  i n t e r e s t  c h a r g e d  by banks  f o r  s e c u r e d  
l e n d i n g  i s  l e s s  t h a n  t h a t  f o r  u n s e c u r e d  l e n d i n g .
The p r e s e n t  s t u d y  d i d  n o t  i n v e s t i g a t e  t h e  mechanism o f  a s y s t e m  of  
c r e d i t  s u b s i d i s a t i o n  b u t  i t  i s  e n v i s a g e d  t h a t  a Government  funded  
agency  would be e s t a b l i s h e d  t o  s u p p ly  low i n t e r e s t ,  f i x e d  r a t e ,  o r  
d e f e r r e d  r epa ym en t  l o a n s  d i r e c t l y  t o  e l i g i b l e  f a r m e r s .  The l o a n s
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would n o t  bo f o r  l o n g - t e r m  deve lopmen t  work bu t  f o r  f i n a n c i n g  
s h o r t e r  l i f o  a s s e t s ,  s u c h  a s  b r e e d i n g  a n im a l s  and p u r c h a s i n g  
m a c h i n e r y ,  f o r  a p e r i o d  n o t  e x c e e d i n g  f i v e  y e a r s .  Tho l o a n s  
would bo on an u n s e c u r e d  b a s i s  and would be r e p a i d  i n  t h e  l a t t e r  
s t a g e s  o f  t h e  l o a n  from t h e  income g e n e r a t e d  by t h e  c a p i t a l .  
E l i g i b i l i t y  f o r  s u b s i d i s e d  c r e d i t  would be i d e n t i c a l  t o  t h a t  f o r  
c a p i t a l  g r a n t  p u r p o s e s  and t h e  r e s t r i c t e d  a p p l i c a t i o n  o f  t h e  scheme 
would m in im is e  any p o t e n t i a l  d i s t o r t i o n  o f  t h e  m o n e y / c a p i t a l  m a r k e t .
Tho c o n t r i b u t i o n  which t h o  Government  can  make t o w a rd s  im prov ing  
t h e  c a p i t a l  s t r u c t u r e  o f  d a i r y  f a r m i n g ,  and hence  expand o u t p u t ,  
i s  t o  e n s u r e  t h a t  a s u p p ly  o f  c a p i t a l  f o r  s h o r t / m e d iu m  t e rm  i n v e s t ­
ment i s  a v a i l a b l e  i n  a d d i t i o n  t o  t h e  e x i s t i n g  p r o v i s i o n  o f  l o n g ­
te rm  c a p i t a l .  I r r e s p e c t i v e  o f  t h e  method u s e d  t o  s u p p l y  t h o  
n e c e s s a r y  c a p i t a l ,  t h e  Government  must  e n a b l e  t h e  f a r m e r  t o  
a p p r e c i a t e  w h e th e r  o r  n o t  he i s  e l i g i b l e  f o r  a s s i s t a n c e .  The 
scheme s h o u l d  e n c o u ra g e  o l i g i b l o  f a r m e r s  t o  a d j u s t  q u i c k l y  t o w a rd s  
an optimum c a p i t a l  i n p u t  p o s i t i o n  whereby d a i r y  f a r m e r s  would be 
i n  a p o s i t i o n  t o  s u p p l y  t h e  f u t u r e  c a p i t a l  r e q u i r e m e n t s  o f  t h e i r  
b u s i n e s s e s ,  w i t h o u t  r e c o u r s e  t o  Government  a s s i s t a n c e .
8 . 4 . 3 .  The C o n t r i b u t i o n  o f  t h o  E d u c a t i o n a l i s t / A d v i s o r
In a p e r i o d  o f  e s c a l a t i n g  c o s t  t o  s e r v i c e  and r e p l a c e  
e x i s t i n g  c a p i t a l  and a l s o  t h e  need f o r  no t  c a p i t a l  f o r m a t i o n  to  
expand  o u t p u t ,  i t  was d i s c o n c e r t i n g  t o  e s t a b l i s h  t h a t  few f a r m e r s  
p r o p o ro d  any form o f  b u d g e t  and t h a t  many were q u i t e  unaware  o f  
t h e  r a t e  o f  r e t u r n  on an i n v e s t m e n t  -  i f  t h e  opt imum o u t p u t  i s  t q  
bo o b t a i n e d  from t h e  a l l o c a t i o n  o f  c a p i t a l ,  i t  i s  n o c o s s a r y  t h a t  
some method o f  e s t i m a t i n g  t h o  l i k e l y  r e t u r n s  s h o u l d  bo a p p l i e d .
I t  i s  a l s o  e s s e n t i a l  t h a t  t h o  f a r m e r  Adv iso ry  s e r v i c e  s h o u l d  be 
a l e r t e d  t o  t h e  f i n d i n g  t h a t , i n  1 9 6 9 - 7 1 , f a r m e r s  wore n o t  e q u ip p e d  
t o  c a l c u l a t e  a r e t u r n  on c a p i t a l ,  p r e p a r e  a b u d g e t ,  e t c .
The e d u c a t i o n a l  prob lem i n v o l v e d  may be d i v i d e d  i n t o  two p a r t s :  
f i r s t l y ,  how t o  e n c o u r a g e  f u t u r e  f a r m e r s  t o  a v a i l  t h e m s e l v e s  o f  
e x i s t i n g  f a c i l i t i e s  -  t h i s  c o u l d  p e r h a p s  be a c h i e v e d  by making 
a g r i c u l t u r a l  e d u c a t i o n  c o u r s e s  more a t t r a c t i v e  t o  e n t i c e  f a r m e r s '  
s o n s  t o  sp e n d  two t o  t h r e e  y e a r s  t r a i n i n g  and by d e m o n s t r a t i n g
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t a n g i b l e  r e s u l t s  f o r  t h e  t i m e  s p e n t  o f f - f a r m ;  s e c o n d l y ,  houj t o  
e n c o u r a g e  p r a c t i s i n g  f a r m e r s  t o  a d o p t  more s o p h i s t i c a t e d  b u s i n e s s  
a n a l y s i s  t e c h n i q u e s  -  t h e  Advisory  s e r v i c e  h a s ,  i n  t h i s  s i t u a t i o n ,  
a f u n d a m e n t a l  r o l e  t o  p l a y  i n  h e l p i n g  t h e  d a i r y  f a r m e r  t o  expand 
h i s  o u t p u t .  The p r o v i s i o n  i n  t h e  Farm Development  Schema, t h a t  a 
f a r m e r  must  be c a p a b l o  o f  o p e r a t i n g  a f a rm  s u c c e s s f u l l y  b e f o r o  a 
g r a n t  i s  p a y a b l e ,  i s  a movement i n  t h e  r i g h t  d i r e c t i o n  t o  m o t i v a t e  
f a r m e r s .  T h i s  t y p e  o f  l e g i s l a t i o n  may be t h e  o n ly  s o l u t i o n  t o  t h e  
p rob lem  o f  u p g r a d i n g  b u s i n e s s  a b i l i t y .
The c o n t r i b u t i o n  which t h e  e d u c a t i o n a l i s t / a d v i s e r  can make t o  more 
opt imum u s e  o f  c a p i t a l  r e s o u r c e s  i s  t o  p r o v i d e  i n f o r m a t i o n  which 
t h e  f a r m e r  can u s e  t o  a i d  h i s  d e c i s i o n - m a k i n g  p r o c e s s  and t o  t r y  
t o  e n s u r e  t h a t  t h e  i n f o r m a t i o n  made a v a i l a b l e  i s  a d o p t e d  by t h e  
f a r m e r .
8 . 5 .  A F i n a l  Comment
D a i r y  f a r m in g  i n  West S c o t l a n d  was c a p a b l e ,  a t  t h e  t i m e  o f  
t h e  s t u d y ,  o f  g e n e r a t i n g  a r e t u r n  on t e n a n t s  c a p i t a l  i n v e s t e d  
i n  e x c e s s  o f  t h e  t h e n  c u r r e n t  r a t o s  o f  i n t e r e s t  on bor row ed  
c a p i t a l ,  b u t  t h i s  minimum a c c e p t a b l e  r a t e  o f  r e t u r n  was on ly  
p o s s i b l e  when t e n a n t s  c a p i t a l  i n v e s t m e n t  was i n  e x c e s s  o f  a 
minimum v a l u e  (£ 1 4 ,0 0 0  p e r  farm i n  1 9 6 9 - 7 1 ) .
The a v e r a g e  d a i r y  farm was c o n f r o n t e d  w i th  a c a p i t a l  s h o r t a g e
s i t u a t i o n ,  i f  c a p i t a l  i n p u t  was t o  be o p t i m i s e d ,  which was so 
s e v e r e  i n  t h o  c a s o  o f  low c a p i t a l  i n t e n s i t y  f a rm s  u n d e r  a p p r o x i m a t e l y  
100 a c r e s  i n  s i z e ,  t h a t  i t  would p r o b a b l y  be b e s t  t o  a d v i s e  f a r m e r s  
i n  t h i s  s i t u a t i o n  t o  o p t  o u t  o f  d a i r y  f a r m i n g .  The c a p i t a l  s h o r t a g e  
was n o t  u s u a l l y  duo t o  t h e  poor  c r e d i t  w o r t h i n e s s  o f  t h e  f a r m e r s
bu t  duo,  r a t h e r ,  t o  a c a s h  f lo w  prob lem ( low income)  which a c t e d
as  a c o n s t r a i n t  on t h e  l o a n  s e r v i c i n g  a b i l i t y  o f  t h e  f a r m e r s .  Many 
f a r m e r s ,  e s p e c i a l l y  t h e  s m a l l  f a r m e r s  r e f e r r e d  t o  a b o v e ,  found  
t h e m s e l v e s  i n v o l v e d  i n  t h o  c a p i t a l  f o r m a t i o n  v e r s u s  c o n s u m p t io n  
c y c l e ,  l i b e r a t i o n  from which t h e y  found  i m p o s s i b l e  t h r o u g h  ' f eo l f -  
a s s i s t a n c G  ", Such f a r m e r s  were t h e r e f o r e  c o m p l e t e l y  d e p e n d e n t  on 
Government a c t i o n  t o  improve  t h e  e f f i c i e n c y  o f  c a p i t a l  d e p lo y m e n t .
- 3 3 6 -
Tho p ro b le m s  o f  t h e  d a i r y  f a r m e r  i n  1969-71 a r e  c o n s i d e r e d  r e l e v a n t  
t o  t h o  r e c e n t l y  d e c l a r e d  Government  a g r i c u l t u r a l  p o l i c y  which 
e n v i s a g e s  an e x p a n s i o n  o f  m i lk  o u t p u t ,  Tho r a p i d  e s c a l a t i o n  o f  
c a p i t a l  and i t s  a s s o c i a t e d  c o s t s  and t h o  f a l l  i n  r e a l  t o r m s ,  i n  
U n i t e d  Kingdom a g r i c u l t u r o ' s  n o t  income i n  1974-75 ,  h a s  no t  made 
t h e  l o a n  s e r v i c i n g  p rob lem  any e a s i o r .  However ,  a s sum ing  m easu res  
a r e  t a k e n  t o  e n s u r e  r e a s o n a b l e  p r o f i t a b i l i t y ,  d a i r y  f a r m in g  s h o u l d  
be a b l e  t o  y i e l d  an a d e q u a t e  r e t u r n  on c a p i t a l .  L a rge  s c a l e  milk  
p r i c e  i n c r e a s e s  a r e  n o t  a d v o c a t e d  even i n  t h e  e x p a n s i o n a r y  c l i m a t s  
o f  1975,  a s  t h i s  i n d i s c r i m i n a t o r y  a pp roa c h  would n o t  e n c o u r a g e  a 
more e f f i c i e n t  c a p i t a l  s t r u c t u r o  w i t h i n  d a i r y  f a r m i n g .  The s e l e c t i v e  
u s e  o f  ' w i d e r  s c o p e ’ c a p i t a l  g r a n t s  a n d / o r  s u b s i d i s e d  c r e d i t  i s  
c o n s i d e r e d  t o  be t h e  most  e f f i c i e n t  means o f  i n d u c i n g  t h e  optimum 
a l l o c a t i o n  o f  c a p i t a l  and e x p a n s i o n  o f  m i lk  o u t p u t  on West S c o t l a n d  
d a i r y  f a r m s .
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